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Trade Outlook. 


he settlement of the machinists’ strike in all 
a few localities would undoubtedly have 
followed 


but 


been by greater activity in many 


foundries if the strike fever had not reached 
many of the eastern mills, whose employes are 
members of the Amalgamated Association 
While it may be said that steel mills have no 
direct connection with foundries, still it 


be remembered that idle mills do not 


18 to 


wear out 

It 
the 
shut-down to make repairs, which are undoubt- 


machinery, and machinery means castings. 
may be that advantage will be taken of 
edly needed after a long continuous operation, 
and that. independent mills, not affected by the 
strike, will increase their output to the utmost 
and thus partially offset the effect of idleness at 
other points. 
Agricultural implement manufacturers are 
reported as having had an exceptional year and 
will have but little stock to carry over until 
next season, which should tend to make this 
part of the trade very active when their plants 
re-open after the usual mid-summer stock-tak- 
ing. Malleable shops continue fully engaged, 


a number of new works having been starrea 
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since the first of the year, while others are be- 
ing planned. It is to be noted in this connec- 
tion that this field offers great promise under 
the right management. The principles under- 
lying the manufacture of malleable 
being 


iron are 
the 
malleable 
castings is becoming the property of the many 
instead of the few. 


reduced almost 


ot 


to a science and 


knowledge how to make good 


As an endorsement of this 
statement it may be mentioned that while dur- 


ing the last few 


foundries have 
failed in goodly numbers there is to be record- 


years iron 


ed the suspension of but one malleable con- 


cern and internal friction those com 


posing this company had more to do with its 


among 


disintegration than a lack of mechanical skill. 
Evidence has not been lacking that the mold- 
share of 


apparent. A 


ers with other classes labor in the 


restlessness now so 


careful in 
vestigation shows that lock-outs or strikes are 
in progress in seventy-eight foundries, located 
in thirty cities. The most serious clash is that 
at Chicago where all the molders employed by 


National 


ciation are conducting 


the members of the Founders’ Asso- 
strike, 
presumably against the wishes of their national 


the 


an independent 


officers, for establishment of a minimum 


rate of wages of three dollars per day for both 
floor [t 


been conceded that a tlhoor molder must possess 


and bench molders has generally 
greater skill than a bench molder and the prin- 
ciple at stake that both classes shall be on the 
he 


one which it will be difficult 


same level and paid 1 same rate of wages is 


to settle in favor 
of the molders 
Che 


their original 


St. Louis molders have compromised 


demands has 
At Cincin- 
nati the employers and their men have agreed 
to 


and a_ settlement 


been made which holds for a vear. 


submit their differences to arbitration 


through their national officers which removes a 


chance of rupture at that point for some time 


at least. 
The laying down of their tools by the mold- 
ers does not generally affect the foundry trade 


tothe extent commonly, believed — At the most 


t-means the shifting of orders fox castings 
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from one point to another. Those who pur- 


chase castings can not, for business reasons, 
delay the completion of their orders and if one 
foundry can not supply them, their wants are 
It is this feature 
which makes molders’ strikes costly for the 
The loss of 


takes to get it back again after a settlement 1s 


transferred to one which can. 


employer. trade and the time tt 
made will as a general rule cause the employer 


to grant any reasonable demands. 

Naturally general conditions tend to induce 
caution on the part of the buyer, although many 
are facing the market boldiy and placing or- 
ders, some of which reach into the new year. 
Popular brands of iron are in some cases con- 
tracted for beyond the capacity of the furnaces. 
Consumption is keeping up at a wonderful rate, 


all things considered. 


Combination of the Steel Casting Trade. 


For some time a rumor has been afloat to the 
effect that the leading manufacturers of steel 
castings would be combined under one central 
tend to 
The nucleus of the consol 
Steel 


organization and later developments 
confirm the same. 
idation is the American Castings Co., 
which has for years operated large plants at 
Chester, Pa., Sharon, Pa., Alliance, Ohio, and 
until recently also a plant at Pittsburg. 

At the 
American Steel Castings Co. absorbed plants 
Alliance, Ohio, Norristown, 
Pa.. Pittsburg, Pa., Sharon, Pa., Syracuse, N. 
Y., and Chester, Pa. 


practical molder who worked at the trade but 


time of its formation in 1893, the 


then existing in 


Daniel Eagan, himself a 


relatively a few years ago, became its president 
and under his management the majority of the 
original plants have been vastly enlarged and 
improved. Among the steel casting manufac 
turers whose names are being connected with 
the new project, which will have a capital of 
$15,000,000, are the American Steel Castings 
Co., with plants as before named, the American 
Steel Foundry Co. of Granite City, IIL, the 
Schickle, Harrison & Howard Iron Co. of East 
St. Louis, Ill, the Scullin-Gallagher Iron & 
Steel Co. of St. Mo., The Solid Steel 
Casting Co., the Eureka Steel Casting Co., the 
Seaboard Steel 
Steel 


Louts, 
Casting Co. and the Penn 
Co. all ot Chester, Pa., 
the Sargent Co. of Chicago, the Franklin Steel 
Casting Co. of Franklin, Pa., the 
Steel Casting Co. of Pittsburg, and the Otis 
Steel Co. of Cleveland, Ohio. The proposed 
board of directors includes Daniel Eagan of the 
American Steel Castings Co., Kolla Wells of 
the American: Spel. Ki uncry Co., Charles 


. -¢ 


Casting 


Pittsburg 


ese 
eeere 
Preece 


Miller of the Franklin Steel Casting Co., 
W. D. Sargent of the Sargent Co. 
than likely that 


and 
It is more 
Daniel Eagan will head the 


new company as its president. 


Specifications for Testing Cast Iron. 

In the specifications for the testing of cast 
iron adopted by the American Foundrymen’s 
\ssociation at Buffalo, paragraph one reads: 

“Unless furnace iron, dry sand or loam mold 
ing, or subsequent annealing is specified, all 
gray iron castings are understood to be of 
cupola metal; mixtures, molds and methods of 
preparation to be fixed by the founder to secure 
the results desired by the purchaser.” 

Paragraph eight says: 


“Where the 


castings is a maiter of specification in addition 


chemical composition of the 


to the physical tests, borings shall be taken 
from all the test bars made, well mixed, and 
any required determination, combined carbon 
and graphite alone excepted, made therefrom.” 

What puzzles us is to see why the buver of 
castings should be authorized to specify the 
chemical composition of the mixture and the 
physical test it shall endure at the same time. 

Let a customer go to a foundry and state the 
strength the iron in his castings must possess, 
let him say how long they shall wear or specify 
any other physical qualification and if the foun 
der meets these requirements, and gives his cus- 
tomer castings which meet his demands, what 
business has the latter to hold the founder to 
any chemical specifications ? 

On the other hand, suppose a buyer of cast- 
ings wants these of a certain chemical composi 
iion and hands his formule or prescription into 
the foundry office and is furnished castings of 
the composition, what right has he to demand 
that these shall meet certain physical require 
ments? He has said how many per cent of 
iron, manganese, sulphur, silicon, ete., there 
shall be in his castings. He is furnished just 
what he asks for and then demands that the 
The 


man who got up those specifications certainly 


castings must meet certain physical tests. 


gave the buyer full swing and very few foun- 
drymen would vote to be bound by such 
ditions. 


con 


If a foundry foreman tells a coremaker how 
to mix a batch of cores and his instructions are 
faithfully carried out he has certainly got no 
right to blame the coremaker if the cores are 
not strong enough. Yet if the principles underly 
ing these specifications for iron were carried 
ovt in other parts of the foundry, the foreman 
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could tell those under him how to do a job 
and then have a perfect right to kick after- 
wards because his orders did not produce the 
right results. 

If a foundryman makes castings which fulfill 
every physical requirement, he is doing his full 
duty and it is no one’s business how he ac 
complishes this result. On the other hand, 
where the buyer specifies the chemical compo- 
sition to which his castings must conform, it 
is but fair that he should himself be responsi 
ble for the quality thereof. 

The recommendations for molding test bars 
accompanying these specifications contain a few 
suggestions that are, to say the least, open to 
discussion. It is stated that the conical shape 
of the bottom of the mold for the test bars pre- 
sents a sloping surface to the dropping iron 
and prevents cutting. As the mold is gated 
through the top and the iron falls directly in 
the center of the mo!d it is somewhat difficult 
to see where the least protection is offered 
The fact that the iron falls on a slightly slant 
ing surface will not prevent the mold from cut- 
ting if it is made from a material likely to show 
this defect. 

Here is another quotation: “The only ad- 
vantage of molding (test bars) flat lies in the 
greater certainty of bars free from swells whea 
made by inexperienced molders.” 

Let us ask why should inexperienced mold- 
ers make test bars. It is acknowledged that 
a great difference can be caused in test bars 
from the same iron, through the manipulation 
of the mold, yet here we are asked to sub- 
scribe to standard specifications, which require 
the greatest exactness to carry out and the 
next minute we hear about inexperienced 
molders making test bars. The combination 
is truly wonderful, but there is one thing sure, 
if physical tests are to count for anything it 
will be well not to have the yardmen make 
the test bars. 

It is suggested if the sand from = which 
the mold for the test bar is made will not 
stand pouring from the top, that the mold be 
poured from the bottom by the means of a 
whirl-gate. It would be interesting to know 
just how much “whirl” would be given to test 
bars 11 inch, 2 inch and 2% inches in diameter. 

For sash weight iron the recommendation 1s 
made that a bar 2 inches in diameter be adopt- 
ed. This size of test bars is supposed to be 
the one most suitable for irons running from 
1.50 to 2 per cent in silicon. The foundry 
which makes its sash weights of iron contain- 
ing from 1.50 to 2 per cent of silicon is some- 


thing of a novelty in this free land of ours. 
The attention of this committee of the American 
Foundrymen’s Association is also respectfully 
called to the fact that physical and chemical 
test of the iron entering sash-weights are con- 
sidered entirely unnecessary Dy all of the sash- 
weight makers. Furthermore, these express the 
hope that the public at large will not be edu 
cated sufficiently to insist upon an official cer- 
tificate showing how many hundredths of one 
per cent of phosphorus there its in the chunks 
of iron whose sole mission is to counterbalance 
windows 


The Best Men. 


A remark was made during the last conven- 
tion of the American Foundrymen’s Associa 
tion to the effect that we had enough of poor 
molders. If poor molders means the specialist 
who only knows how to make a certain class 
of castings the advertisements appearing every- 


where for this class of mechanics would tend 


to show that we do not have enough of “poor” 
mechanics. 

There is something absurd in calling a 
molder a poor mechanic because he can only 
do one class of work. The Polack who can 
put up twenty-five car wheels a day is a much 
better mechanic on car wheels than the first 
class jobbing molder who can only put up ten. 
The semi-molder laborer or handy man, call 
him what you will, who can turn out more 
ingot-molds than the highly priced and much 
sought loam molder, is a better man in this 
line. The farm hand who in six months’ time 
learns the trick of slapping up a hundred and 
fifty bench molds a day where the average 
molder will only put up seventy-five, is the 
man of the hour in the light work shop, and 
no windy resolutions about technical education 
and mastering the molders’ trade will displace 
him. 

This is the age of the man who can do one 
thing well rather than a whole lot of things 
indifferently. The man who can turn out the 
greatest number of pounds of castings at the 
least cost is the man who will do the work 
of our foundries, no matter how much hot air 
is wasted in explaining the so-called “degener- 
acy” of the molder. 

This subject has furnished a lot of ammuni- 
tion at foundrymen’s meetings and left a hazy 
smoke to befog the conditions as they are. 
Some of the very people who shout the loud- 
est for highly educated molders have their 
shops filled with Hungarians who can't write 
their own name, but can make castings. After 
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all castings are what the foundryman wants, 
and he cares not whether Jew or Gentile makes 
them 

In the foundries of today we are not look 
We that 


practical and commercially profitable. 


which is 


We Saw 


ing for the ideal. want 


some large water pipe in the street the other 
day which were decorated with scabs of 
more or less prominence. but these castings 


had passed the test, they would carry the pres 
sure required and no board of works commis 
sioners would have paid fifteen cents a ton 
extra for smooth castings. 

The way to learn the foundry business 1s to 
go to work in a foundry. Too many think 
they acquire a practical knowledge of the foun 
dry by sitting in the office and answering tele 
phone calls. Others try to pick it up at college 
where they melt lead and avoid the danger of 
spilling any iron in their shoes. But the men 
who are running our foundries today will be 
tomorrow and a hundred years from now, are 
men who have learned their business in a real 
foundry. Meanwhile as long as we are going 
to be connected with a foundry, let us stay on 
earth. Let us not take wings and attempt to 


ideal, 


which 


find the for then we shall be outside otf a 


foundry is making castings to sell 
Directions for Making Oil Matches.* 
For 


in working order for an 


matches that are expected to be kept 


indefinite length of 


time, the best match we know of is made from 
a mixture composed of one-half dry, new 
and one-half parting sand, 


molding sand 

boiled linseed oul, 

fine riddle. No 
Fine sand will make a more perfect 


Measur e 


amount and do not make it deeper than neces 


litharge and put through a 
12 will do 

joint 
frame to get the right 


your match 


sary. One inch is the proper depth for ordi 


nary matches. It should be made of good 


lumber and put together with laps and screws 

If there are any deep lugs or flanges on the 
pattern, let them cut through the botiom board 
which bottom board should be screwed on the 
small 
handful of litharge is enough for a match 14 
ef ae 


frame after the match is rammed. A 
should be well mixed with the sand 
when dry, and the mixture of sand and litharge 
boiled 


mixed, until the whole mass is the consistency 


moistened with linseed oil and well 


of well tempered molding sand. If too dry, 

*From a catalogue of the Farwell Molding Machine, 
recently issued by the Adams Company of Dubuque, 
Iowa. 


If too wet, it will not 
dry hard for a long time. 


it will crumble easily. 
Ram it up as you 

Small clout nails 
or brads can be placed in match, close to pat- 


would any other sand match. 


tern, before dried, at points that are liable to 
wear or become injured. When finished, drav 
the patterns out to see if the parting is right, 
and then return pattern and let dry. It will 
require a day or two and should, for this pur- 
pose, be placed where it can receive a moder 
ate amount of heat. After it is thoroughly 
dried, remove the patterns and apply two coats 
of thin shellac, which improves the match very 
much in finish and durability. 

When not in use, the patterns should be kept 
in the match to avoid shrinking. If properiv 
made and handled, a match of this composition 
will last for vears. 

Below we show a hard match with pattern. 
Around the half 


round forms a 


pattern will be noticed a 


groove in the match which 


ridge in the drag and corresponding groove in 


the cope. This form in the sand not only 





METHOD O1 


MAKING OIL MATCHES. 

facilitates the proper closing of the mold, but 
is a great help in preventing the cope being 
shifted on the drag while being handled, es- 


pecially when strippers are being applied 


| brass and iron industry being in 
stalled in the old 


rapidly 


Phe new 
Jacobs foundry room, Fos 

The 
\ ma 


chine shop, fully equipped, will be an adjunct 


toria, O., 1s being completed. 


plant is being thoroughly rehabilitated. 


to the institution. HH. Edgecomb is the pro 


prietor 


The Girard Stove & Repair Company have 
been erganized with foundry at Girard, Ohio, 
to make all kinds of stove repairs and small 


1¢ rb Wie rik 


Phe Los 


the name 


\ngeles Stove & Mfg. Company 1s 
of a concern who have been recently 
\ngeles, 
The directors 
Giles, J. M. 


Portet 


organized at Los Cal., with a capital 
include E. 


Merritt, G. S. 


stock of $25,000. 
H. Knapp. W. F 
and \l E. 


Porter 
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CAST IRON NOTES. 


Devoted to inquiries from Practical Foundry- 
men on the subject of Melting and Using Cast 
Iron. Address all inquiries to W. J. KEEP, care 
of The Foundry. 


Grading Pig Iron by Analysis. 

This discussion of this subject by Mr. Alfred 
Ladd Colby, chemist of the Bethlehem Steel 
Co., made one of the most interesting and val- 
uable papers presented before the Buffalo con 
vention of the American Foundrymen’s Asso- 
ciation. He described an experiment which is 
full of interest to the founder. Half of a blast 
run in sand molds and the 


the iron molds of 


furnace cast was 


other half in their casting 


machine. The former made very open grained 
dark-colored pigs, while the latter pigs were of 
a lighter color, with a very close grain, but 
with absolutely no chill on the sides of the pig 
that lay against the iron mold. The analysis 


; : Bethlehem Steel Co, 
Chemieal Analysis 


of Each. Pig [ron Cast in 


Sand Molds 


Total Caf b0ns.cccuesickie “ae 3.460 3.380 
Graphitic: Carbon ..:-:2..520:.- 3.210 2.460 
Combined Carbon... ........... 250 .920 
Silicon aesaune TTR CTT TRE Te ° 3.000 2.gQQg0 
POS MNOS OB res cecanccaesundutescvs ”.770 my is 8, 
POU DIEIUNE scot ccuaclaues dvateawaccens .O41 .O4I 
MARQANECSE., ..ccvdecicsseccvecces g50 Q50 
Very coarse Very close 

Tensile Strength, lbs. / er rie 

15,000 $1,000 


per square inch........... \ 


of each kind of pig shows that the sudden 


cooling in iron molds left .92 per cent of the 


carbon in the combined state winle the sand 


pig contained only .25 per cent. 
Mr 


and 


Colby took a portion of sand cast pigs 
a portion of the pigs cast in iron molds 
and remelted each in a cupola under similar 
inches 


conditions and 


cast ingots 3! square, 
halt in horizontal and half in vertical sand 
molds. The chemical composition was the 
same for each and all had the same grain. The 


casting being smaller than the sand cast pig, the 
grain was closer and the casting stronger. 
Though the ingot was smaller than the pig cast 


in iron molds, 


yet casting it in sand molds 


produces a coarser grain, but the same grain 
as the ingot from the sand cast pig. Mr. Colby 
claimed that because combined carbon was the¢ 
only variable element it accounted for the in 
creased strength of the pig cast in the iron mold 

In 1894 I proved by a large number of tests 


for the testing committee of the American S 


Iron Molds 


ciety of Mechanical Engineers that strength de 


pended more largely upon the character of 
grain than on the chemical composition. It 
was the uniform close grain that gave 41,000 
lbs. strength, and the very open grain that gave 
15,000 lbs. The last column has the same, .25 
per cent combined carbon, but the 3% inches 
sq. ingot kad a closer grain than the sand cast 


Combined 


carbon causes iron to be brittle and therefore 


pig. and had 17,000 lbs. strength. 
weaker. If the same close grain could have 
been produced without increasing the combined 
carbon the strength would have been more than 
45,000 lbs. 
The table 


things. 


shows several other interesting 
By remelting the sulphur has nearly 
doubled and yet the quality does not seem to 
have been injured. 

Ten per cent of the manganese has escaped 


Very little silicon or carbon was lost. 


Ingots 3'4 in. Square Cast from 
Pig Cast in Sand Pig Cast in Tron 
Cast 


Cast Cast Cast 
Horizontally Vertically Horizontally Vertically 


3.400 3.390 3.364 3-357 
2.930 3.022 3.028 3.100 
-470 ~305 ~330 257 
2.930 2.QgI10 2.qgbo0 2.950 
706 769 772 764 
Oo7!I OoO4 O77 O7!I 
-O40 2550 540 S4O 


Each has the same medium grain 


13 Goo 16,300 17,000 17,000 
The ingots cast vertically were no stronger 
than those cast horizontally 


Che 


in iron molds with 


experiment shows that a pig iron cast 
a very close grain and high 
combined carbon and the same iron cast in a 
sand pig mold with open grain and low com- 
bined carbon will each when remelted in a cu- 
alike 

Mr. Colby is in error, however, when he 


intimates that 


pola make castings exactly 


a close grained iron from one 


furnace and a coarse grained iron from another 
furnace both cast in sand molds and both hav- 


ing the same chemical composition will make 


castings of the same physical quality 
The difference in grain shows that the two 


furnaces were working under different condi- 


tions 
} 


it would not be safe to let a fur- 


nace deliver any kind of a grained iron because 


\t present 


its silicon or sulphur were as specified. 
It is absolutely that the founder 


knows the percentage of silicon that the iron 


necessary 








he uses contains, but as the matter now stands 
it iS not quite safe to ignore the fracture alto 
gether 

One of the strongest arguments in favor of 
machine cast pig iron is that its fracture shows 
its quality. If like 


shows no chill at the surface of the pig, it has 


Mr. Colby’s pig iron it 
no chilling tendency and has quite high silt 
con. If it shows a deep chill it will not make 
good ordinary casting even if its silicon is as 
high as in the pig without chill, but there seems 
no hope that the introduction of casting ma 
chines will insure uniform casting conditions 

Each patented casting machine works under 
and there is much 


different conditions 


more 
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By reference to the cuts I think it will all be 
clear. C is the casting, P the pattern, C J 
the core jig used in assembling and drying the 
cores after being pasted together, A C the 
assembled core, P C B the port core box, IC B 
the inlet core box, V C B the valve and ex- 
haust core box. The space being limited that 
casting could occupy necessitated making in 
this shape to get all the openings in, and get 
sufficient areas to them. One of the port cores 
was put through the inlet core as shown on 
inlet core box, leaving 3-16 metal between the 
cores. I made four cores for test purposes be- 
fore attempting a casting, with the result that 
our first casting was good. The core shown 


the 





variation in local conditions than in sand cast looks ragged from much handling, and 
ing. As in sand cast pig we must consider opening between port core and inlet core does 
I.C.8. 


















A JOB OF 


fracture and chemical and must 


then make certain by a trial of the iron, that it 


composition, 


will make the castings we want. 
will tell 


Testing a test 
bar whether the iron is suited to 
given purpose. 

Regarding the adoption of new grade num 
bers for pig iron, it would seem best to retain 
the numbers that with 
and define the percentage and variation of sili- 
con and sulphur that will be allowed for each 
number, and I would specify that for sand cast 
No. 1 the grain should be dark, open and uni- 


form, and 


founders are familiar 


closer and less uniform for each 


higher number 

he real use of grade numbers ts to establish 
a price. The analysis accompanying each car 
shows the founder how to use the iron. 

A Job of Coremaking. 

The attached illustration shows a casting of 
a valve chest in which the openings for steam 
supply, ports, and exhaust, were all cast in. 


CORKEMAKING. 


not show very plain on account of the shadow 


Denver, Colo. .. £. 
More Mud. 


Mr. Ramp’s objections in the August issue 
of THE 


GARD. 


mud on the 
joints of flasks are well founded, and I most 


FouNnprY to the use of 
heartily indorse what he says, but does it not 
appear that he has misunderstood my original 
contention ? 

In the first place I would not be so foolish to 
appear in THE FouNpry advocating the idea 
of mudding up joints as a “strict essential” of 
foundry practice. 
ing and a 
wooden joint two inches wide, there is no need 


With a good firm sand part- 


three or four inches wide close 


of using mud. 

But when a fellow is pressed for time, and 
the building of a new flask is entirely out of 
the question, when he finds it necessary to use 
an old box that the gases of a hundred cast- 
ings have filled with seams, when one is com- 
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pelled to use such a flask, would he be commit- 
ting an unpardonable sin in the molding trade 
by mudding up its defective joints ? 

I am not 


balls, 


article left this impression on our friend Ramp. 


a believer in heaps of tlour and 


dough and am sorry to see that my 
Certainly such a practice should not be fol 
lowed, nor should apprentices be taught this 
habit. To be sure, the bars should be tucked 


solid This 


seamed proper 


firmly and a parting provided 
flask and the 


clamps leaves your casting intact, but if you 


with a close 


happen to be compelled to use an old box, a 
mud seamed joint will, nine times out of ten, 


form is 8 x 20 feet. The cupola is a 28-inch 
shell, ten feet high, lined with standard fire- 
brick flatways. Instead of using the ordinary 
The 


cupola legs were made from six-inch gas pipe. 


drop bottom, flat plates were employed. 


nine inches high, with bolts running through 
and From the cor- 


ners of the bottom plate to the top of the 


fastened to the platform. 


cupola guy rods were run to steady the furnace 
and also to assist in holding a screen on the 
top of the cupola to prevent the sparks from 
the fire from reaching the spectators in the 
street. A gas 


engine sapplied the power 


needed to run the fan for the cupola, and in a 














EXHIBIT OF THE DODGI 


prove the only salvation of your laborious ef 
fort. 
Ludington, Mich. 


A Novel Exhibit. 

There was an industrial parade in Misha- 
waka, Ind., on the Fourth of July last, and the 
Dodge Mfg. Co. of that town, with its usual 
originality, had a number of floats prepared to 
represent the different 
business. We show illustration 
from a photograph of the float representing 
their foundry department. It is a rather diffi- 
cult matter to get up a public exhibition of 
anything which is done in the foundries, es- 
pecially if this must travel around on wheels 

As will be from the illustration, the 
foundry department of the Dodge Mfg. Co. is 
represented by a complete outfit for making 
molds and melting iron. 


Joun B. SHAW 


departments of their 
herewitn an 


seen 


The size of the plat- 


MFG. CO., 


MISHAWAKA, IND 


two-mile trip over 2,000 pounds of iron was 
melted. were carried 
these 
were made of dry sand being to guard against 
which green 
In ad- 


dition, a number of molders were taken along, 


molds 
along to receive the metal, the 


Some dry sand 


reason 


the damage would be done to 


sand mold of any great size by jarring. 


and these were kept busy making souvenirs, 


which were thrown out to the spectators as 


Needless to 


these received a warm reception. 


fast as they were made say, 

The ornament seen on the back of the float 
was made of plaster ef paris. The whole our- 
fit was which carried 
banners illustrating part of the foundry’s usual 
work. 


drawn by six horses, 
While attempts have been made in the 
past to show in public parades some of the 
work done in foundries, it is doubtful if a more 
actual representation was ever made than the 
one shown in this instance. 
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Some Foundry Yarns from the Philippines. 

We have on previous occasions referred to 
certain literature, ostensibly imported from the 
Philippine islands and intended to describe 
conditions surrounding the foundry business 
in our new possessions. Our opinion of the 
information conveyed in these articles has not 
been very high, as we knew these were writ- 
ten with « view of disposing of them to a few 
half-baked editors who do not know a foun- 
dry from a soap factory. 

A certain Pittsburg trade journal has had 
a special correspondent in the Philippines, 
at least it says so. and referring to an article 
from this gentleman, entitled “The Iron 
Founders of the Philippines,” the editor pro- 
ceeds to do a few fancy stunts in his edi- 
torial columns to make himself believe that 
he has rendered his country a noble service. 
He says: “Our special correspondent in the 
Philippines gives a clear account of the oppor 
tunities for iron founders in our new posses- 
sions. He calls attention to the shortcomings 
of existing plants; how raw material is ob- 
tained, the demand for castings and the cost 
of labor. The statements of Mr. Rice, our 
representative, are from a man of experience, 
he having served his apprenticeship in the 
shops of the East and is fully qualified to write 
on the subject. 

“It seems that the Philippines offer Ameri- 
cans an opportunity for investment such as no 
other part of the world. This is especially 
true of young ‘men, with knowledge and a 
small amount of capital. It 1s claimed that 
all avenues for investment are crowded in 
the United States owing to the formation of 
extensive combinations, but here is a virgin 
field for the young man with ambition and 
push.” 

It has been our policy not to exercise a too 
strict censorship over humorous articles affect 
ing the foundry business and we publish the 
“clear account” of the Philippine foundries as 
written by the special representative of the 
Pittsburg paper, because it is as clear as mud 
and something to laugh at. We shall refer 
to some of its strong points later 
The Iron Founders of the Philippines as written by 

G. D. Rice. 

The writer recently called at some of the 
leading iron foundries of the Philippine islands 
and observed that in most instances the ap- 
paratus employed in preparing and casting of 
the metal was crude and imperfect. Iron and 
metal foundries of the Philippines were un- 


known up to a century ago, when some of 
the Spanish and other foreigners introduced 
methods for casting house building metals, 
parts of machinery and tools from the iron 
ores, brass, copper and other metal found in 
the mines of the archipelago. For nearly 200 
years there were no means employed in the 
country for melting or molding iron to desired 
patterns, and if the native machinists required 
certain metal forms, these were forged out by 
hand. Even up to a few years ago much of 
the work done in the carriage building line was 
forged out by hand, because of the lack of 
proper devices in which to cast the metals. 
The old devices so long used for casting in 
the iron and metal shops o1 the country have 
been in service so long that they are worn 
smooth. I saw some patterns which were 
certainly 100 years old. 

There appears to be few if any labor sav- 
ing devices in the average foundry, although 
at preseni, some of the modernized shops are 
fairly fitted with necessary apparatus. Where 
the foundry is owned exclusively by the Fili- 
pinos or Spanish, one may see indications of 
neglect and shortage of equipment. If the 
works are run by the Chinese, Germans or 
Americans, one will observe a notable im- 
provement in the conditions. I have seen Fil 
ipino works purchased by foreigners and im- 
mediately put into better order, by the clear 
ing of rubbish from the place which has 
blocked trafhe for years; overhauling the pow- 
er machinery and lining up of shafts; lubricat 
ing and cleaning out journals; building and 
repairing machinery and making other changes. 
There is a great chance here for Americans 1n 
getting control of some of these shops. They 
can be bought cheap and business is abundant. 

Before entering into a discussion as to the 
probabilities of the success of iron foundries 
operated in these islands under the superin- 
tendence of Americans, the supply of metals 
must first receive consideration. The foun- 
dry people of the islands have been accus 
tomed to procure their supplies of metals from 
almost every other source than that of the 
mines. There are numerous rich iron, cop- 
per, lead and other metal mines in the is 
lands and some of them have been worked for 
generations. Some of them are operated now 
and considerable pig iron is produced. But 
strange to say, one can go into almost any of 
the casting departments of the Filipino foun- 
dries and notice that instead of the metal 
being melted from pig iron, scrap iron is being 


used. The natives have agents through the 
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country who buy up the old and worn-out 
machinery of sugar mills, tobacco-packing es- 
tablishments, tires of wagons, and rejected ma- 
and this metal is 
used for most of the work. I know that in 
most places I would see them melting old wag- 
on tires, work tools which have been worn out 


terials of house builders, 


or broken, old hardware, etc., in preference to 
good pig iron. The old junk is procured at 
lower rates, of course, but even the prices on 
this stuff are high. 

I saw some old scrap 
cents a pound at Manila. 
are lower, but 


iron sold for eight 
The ruling values 
continue 


prices of iron will 


high for some time to come. ‘here is a scar- 
city of iron in the country due to the in- 
The 


penters formerly used wood pins 


creased call for cast forms. house car- 
for joining 
the heavy timbers of buildings, but they are 
now buying the smaller iron bolts which are 
being turned out for this purpose and the call 
for these bolts is very lively. General house 
construction metals are in good demand and 
really all of the foundries of the islands are 
running full blast. The 


have been at work in the mines for quite a 


foreign capitalists 
while and in some instances they have already 


commenced to turn out good products. As 
soon as the iron miners get to working well, 
the production of iron will be ample, and the 
foundrymen will have some sort of decent ma- 
terial to work with. 

Although the iron mines of the Philippines 
are exceedingly rich and productive, some pig 
iron is shipped here from other countries and 
receives ready sale at good prices. Consider- 
able bar iron has arrived here during the past 
few months, there being a special call for this 
material. 

The average native iron foundry 1s situated 
near the larger cities or towns and depends up- 
on miscellaneous business for its support. 
There is a good deal of work done for the 
army in the construction of 


permanent bar- 


racks and sinks for soldiers. ‘The receipts for 
tne output of the foundries have usually been 
quite low, as compared with the money made 
by other concerns of a similar character, and 
this has prevented many of the higher classes 
of engineers and machinists from engaging in 
But introduction of 


foundry work. with the 


new machinery, new methods and increased 


business, the conditions have so altered dur- 
ing the past year, that the iron foundry busi- 
ness is getting profitable. ‘The present classes 
of native foundries are mostly constructed of 


bamboo and ordinary lumber, usually one story 
high so that all the works are on the ground 
floor. The from sand- 
stone and firebrick, there being an abundance 


furnaces are erected 


of both in the islands. The fireclay procured 


here is of high grade and can be obtained in 


large quantities in the lowlands. The molds 
are constructed with wood cases in which 
the patterns are shaped in fine sands, very 


much like the custom in foundries. 
he castings as a rule are very rough, full of 


air hoies and generally defective, due to bad 


American 


handling at the molds and improper formation 


of the patterns. I have seen heaps of parts 


thrown aside due to some minor defect in the 


castings which might have been overcome 


with precaution. 
The power for the foundry in this country is 


procured from animal power, wind power, 


steam and water power. The animal power is 


obtained through a traction device fitted up to 
attach from 2 to 6 horses, cattle or water buffa- 
lo. These animals make a continuous circuit— 


a ring about 100 feet in diameter—taking with 


them the pole which turns the traction appara- 


tus his power is unsteady, but it is cheap 


and | observed that it was in service in many 


foundries and machine shops. The wind pow- 


er is utilized through the Moros section, most- 


ly, by setting up large windmills, arranged 


very much after the order of American made 


windmills, except that the blades are formed 


with pieces of split bamboo, entwined with 


plaited mats of palm leaves, making a tight 
and solid exposure to the force of the wind. 
Che water power used is mostly with overshot 
wheels which have been made by the natives, 
and there are hardly two of the wheels alike. 


| saw 


some very curious patterns, but all of 
the wheels were caused to revolve by the vol- 
ume of water passing over them. I saw no 


turbine wheels and there is a good market here 
for these wheels, for some of the most excel- 
lent water powers were not being used to full 
defectiveness of the 


strength owing to the 


crude types of overshot wheels. Steam power 


is being put in to some \ number of 


the foundries have succeeded in buying small 


extent 


boilers and engines and thew are running the 


same with the native engineers and firemen. 
In some places | observed that they had 
Chinese engineers and waremen. The latter 


keep the boilers and engines in better form, 
being very clean, and they polish the parts of 
work of the engine hine 


the brass until they 


well. 
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There is a decidedly lively demand for all 


form of foundry machinery. The sand sifting 
devices used here are very imperfect. Modern 
sifting devices would find ready sale here I 
believe that there are none on sale in the ts 
lands at present, although it 1s stated that some 
of the machinery supply houses of Manila and 
Hoilo have lately arranged to carry some of the 
special lines of iron foundry machinery. The 
forms of sifters used by natives are made by 
braiding split) bamboo and the material is 
sifted through the meshes. This is unsatisfac 
tory, as the resulting sands, having been sifted 
are not thoroughly cleansed 


Phere have been some types of Spanish 


machinery sent here for use in the foundries 
and very high prices have been charged. In 


some cases the machinery from Spain and oth 


Ch < 1 ries has not proven to be what was 
] , ] 
claimed and | Nave seen some entirely avan 
1 1 m a ] 
doned, unfit’ for use In nearly all of the 
foundries the request seems to be chietly tor 
] ] . - om I 
\merican machinery here are several rea 
sons for this The Americans are sending 
) ( it Machinery here aiready set up and 


ready for use, whereas some of the other coun 


les are having their machines taken apart and 
Phe re sult 1s tha 
the cases of machinery arrive here there is al 
ways considerable bother in getting the parts 

gethye In such way that they will work 
as well as before. | saw this performance 
carried out several times. The native machin 


ists would open the cases and spread the parts 


of the machine over the ground or floor. Oth 
er macl sts would proceed to put the parts 
together, and although each part would prob 


ably have some mark to designate its correct 
position in the machine, the native machinists 


nd place the parts som 


the American machines, however, coming it 


set up and ready for use, there would be no 


chance for misplacing bolts, screws, journals or 
small parts \gain, prices on American ma 

les are lower. For some reason the Span 
sh and other machines which come here are 
valued higher than the real price Phat is, it 
has been proven, that in passine through thi 
differe: ds, the various parties add on too 
much commission, so that by the time the 


buyer pays the bill, he has to pay several prof 


its. Again, the machines from countries oth 
er than America are often deceptive. I have 
seen very old patterns of machines which had 


been fitted over and repaired to appear as new 


although the journals were worn so badly that 
they were nearly ready to break. 

Referring now to the labor question in the 
Filipino foundries, we find that there are four 
classes of operatives. The Filipino race may 
be referred to first. and these make fairly good 
workmen, requiring for pay from 10 to 15 
cents per day. So far as your correspondent 
could see, these fellows would work a full ten 
hours per day and work steadily. Next, there 
are the Chinese, there being a million or more 


among the manufacturing centers and obtain- 


able at wages ranging from 8 to 1o cents per 
day. For common laboring work about the 
foundry these Chinese coohes are superior. 
[hen there are the Spanish of the islands, some 
of whom are quite competent, and as a rule 
the owners of the foundries engage them for 
foremen at wages averaging about $1 in gold 
per day. Next we have the Americans, usually 
he discharged soldiers, who understood foun- 
dry work in America and whose services are of 
value here. | know of several of the men who 
have secured positions as superintendents of 
iron foundries at wages rated at about $3 per 
day 

Fuel can be procured in large quantities in 
any parts of the islands, for the forests of both 
soft and hard wood are freely distributed over 
the country. Wood is tar cheaper here, and 
the iron foundries | know of are getting their 
fuel in liberal lots by merely sending men into 
the woods to cut the same. The immense logs 


are hauled to the locality desired and stacked 


there until ready for use. The opening of 
several coal mines recently has made it pos 
sible for the iron makers to buy coal if they 


so desire, but at present wood fuel is the only 
kind used except in some of the places where 
hey are running their power plants with pe 
troleum. The latter is secured from the nat 
ural wells which are found in several places on 
the archipelago, some of the owners of which 
are making good returns. 

There are a great many wealthy natives in 
the islands, who now control foundries, sugar 
mills, rice or tobacco plantations, or operate 
the richly paying mines and cocoanut lands, 
who would gladly invest considerable money in 
the starting up of properly equipped foundries. 
They know that there is a demand for iron 
foundries of modern equipment in every city 
and town on the islands, and that there ts 
business enough for all. I know that many 
f the officers of the United States army who 
are in command at the different cities and 


towns throughout the islands have been asked 
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of 
There 


to supply the names of the builders irom 


foundry machinery and_ supplies are 
more than 4oo of the garrisoned cities and 
towns at present, and these officers can be ad- 
the departments of Luzon, 


dressed through 


Visayan and Moros. Builders of iron foundry 
machinery would find it to their advantage to 
forward descriptive circulars of their machin- 
ery to the Alcaldes of the different cities and 
towns of these departments, and the Alcaldes 
the par 
the 


will be glad to hand the circulars to 
ties interested in the development of in 
dustrial interests of the community. 

he writer met a number of men on Negros 
island who control large sugar mills and who 
would like to invest in plants for handling the 
iron ores of the country, manufacturing parts 
for machinery for miners, textile manufactur 
ers, shoemakers, etc. Flour mills are being es- 
tablished here and already there is a demand 
for parts of flour mill machinery which must 


be Many 


have been started up of late and there is need 


cast wood-working establishments 


for iron materials in all of them. The es 
tablishment of railroads in several of the 1s 
lands has created a call for railroad iron, 


some of which could be cast here 


The editor who accepted this article from his 
] 
“special” correspondent and thought it a gem, 


from a 
but 


statements 
doubtless 
Mr Rice's 
otf 


says that the foregoing are 
| 
I 


man of experience ‘hey are, 


we are inclined to believe that ex 
dig 


business 


perience has been more the line 


the 
that 


in 
than foundry 


Mr 


subject 


clams in 


Ping 
he 
ihled 


editor’s assertion Rice is qual 


be 


lieve that he needs to become acquainted with 


to write on the leads us to 


a foundry himself, and we would advise him 
to let the office boy run the paper some Satur 
day afternoon, while he secures an introduction 
to a place where castings are made 

No Mr 


lining shafting and 


that 
the 


will Rice’s claim 


the 


one gainsay 


up cleaning out 


journals will make a foundry run easier and 


our foundries at home may receive a_ hint 
from this as to how they can increase thet 
profits. They are certainly funny fellows, 


these Filipinos, if they will persist in melting 


up old wagon tires instead of good pig iron, 


and we would like to have a sample of such 
castings 
It seems to us that the “house” carpenters 


of Manila need a few lessons in the strength oi 
ron bolts to 


We 


materials if they are using cast 
fasten their heavy timbers together fail 


ll 


to see how the receipts for the output can be 


demand _ for 
We 
have foundries 


the 


low when there is such a 


Iron 


foundries in the Philippines admire the 


good sense shown by those who 


over there to keep their works on ground 


floor, as we can readily see that a second story 


look 


a bamboo building 


foundry in g¢ would not 


well 


It news to 


or thet ny ] ' 
is tna Olds 1 


Ss country 


are constructed with wood case n which the 
patterns are shaped in fine sands, but then we 
have not been at the foundry business very 


long and have much to learn. Sand sifting ma 


chinery would undoubtedly tend to put the 


lil : 1 - 1 
Philippine foundries on their feet. although 4 
other things might also be 


Tew needed 


here is no use of talking, Mr. Rice is right 


bout the opportunities for foundries in these 
islands. We have hundreds of foundry pro 
prietors at home who would like to get their 


foundry foreman at a salary of a dollar a day. 


So dar as know, the 


we west paid foundry 
foreman in the United States receives a dollar 
nd fifteen cents a day He resides in Bad 
\xe, Michigan Although Mr. Rice does not 
say so, We suppose that the superintendent of 
Philippine foundry wl receives three 
dollars a day comes to work 1 carriage 
We are afraid that but few foundrymen 
from this country would make a success in 
the Philippines Phere is 1 e of them 
who has learned to melt iron with wood so 
hal Ven rding lo B thie LICE Ss Story this 1S 
the only fuel used 
lhe special representative of this mnocent 
ind not used to the ways of e world Pitts 
burg weekly does not know the first thing about 
the foundry business: he never saw a foun 
dry in the Philippines S all-around 
story teller he is no sl We must com 


pliment Mr. Rice on his ability to write a lot of 


nonsense such at form ‘ Il Caus¢ the editor 


to comment \ wn ignorance 
in accepting it. Furthermore we should like 
o remind this pape \ the spec represent- 

ve it this same e from Mr. Rice 
has been declined with thanks by at least two 
journals, and it puzzles us to see how it final 


ly found its way to the Pittsburg sheet as a 
eport from its special correspondent 

Yost Bros have ib completed a new 
foundry at Creighton, P: Phe plant 1s equip 
ped with modern machinery oughout and 

is the vest OF shipping tac es It is said 
the company will furnish most of the castings 
for the Allegheny plate glass works 
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Foundry Flasks in Great Britain. 


The flask shown in the attached drawing is 
typical of those in use in Great Britain, and 
is a standard size. It is much used in stove 
plate work and light castings in general. A 
whole pattern is usually made of cope and drag, 
though very often a pattern is made of bnt 
one part only, which is so arranged that the 
bars may be slipped out or in for either part, 
as required. 

[hese flasks are generally cast 1n open sand 
by placing a brick on the inside edge of the 
sand bar, the metal falling against the bottom 
corner of the brick, and from there into the 
mold This methéd does away with any 
chance of the mold breaking away, and saves 


the chipping, incident if a gate were used. 


= oo ae 
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Part of Plan 


Part of Open Sand Mould 


Shewing how handles are 


cast on, 


\ 


on the same principle as a wedge, in that the 
farther it is driven onto the stud, the tighter 
it gets. For stove plate work the studs re- 
quire to be stepped, the step corresponding 
to the thickness of the plate used. ‘This ar- 
rangement allows for the box being hooked 
while the plate is between the cope and drag. 

As iron boxes are unwieldy when we come 
to the larger sizes and have to handle these by 
hand, they are fitted with hinges, the ones 
shown in the illustration being the best form 
we have here. Flasks so fitted require no pins, 
as the V's of the hinges keep the parts in the 
right place. Hinges have also been cast onto 
lighter flasks for repeat work, and have been 
used very successfully especially by makers 
of sewing machine castings. For small beicn 
work the snap flask is common, although it is 





Part of Long Section 
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Part of Cross Section 
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Stud used 
fer Plate Work 





Detail of 


Flask Hook V. Pin and Guide used principally 
for Plate Work 


The handles are always cast on, this being 
done as shown in the illustration. Instead of 
using cores to form the handle, a small square 
cast-iron box, open at both ends, is generally 
used, the handle being made therein as _ it 
would be in the core box. These boxes are 
then placed in position when the pattern is 
being rammed up. The lugs on the sides are 
also cast on. Some foundries make a practice 
of casting pins, studs and hooks, but it is gen- 
erally believed that the best way to fit these is 
to wait until after the casting is made, and it 
is doubtful if any time is actually saved by the 
former method. 

The hook shown for holding the parts to- 
gether should be of the right shape. It acts 











Hinge used 


on Heavier Flask 





Sheun Oven 


1 


surprising how many British founders neg- 
lect the opportunities to cheapen production by 
this method 

The V pin is considered the best for all- 
around use, as apprentices require less look- 
ing after, and perhaps older apprentices, too, 
in seeing that a plate is kept in its proper con- 
dition There is, however, a lot of work 
done in the ordinary flasks with round pins, 
the plate having a square check cut in the 
edge, opposite pins, and is made to fit closely 
at this point. The other pin simply touches 
against the plain edge of the plate, and it will 
be readily seen that there is some liability of 
this getting shifted. It may be argued that 2° 
hole bored in the plate to fit the pin would 
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make this all right, but the chief objection to 
this is that by this method one end of the plate 
can not be thrown up and thus be drawn bz 
one man. Therefore, where there 1s not much 
depth in the mold, this is a serious objection. 
The flask, with six bars, weighs about 250 
pounds complete. The section of the casting 
is one-half inch tapered to three-eighths inch for 
sides and ends. 
thick, 


away until these are about one-eighth inch thick. 


The cope bars are five-eighths 
inch with the bottom edges beveled 
The bars in the drag are one and one-fourth 
inch by one inch, with chambered inside edges. 
It will be noticed from the drawing that the 
cope bars are serrated. This is done to enable 
the molder to break a piece off the bar with 
ease, should it be touching the pattern at any 
point. The molders of stove plate work put 
up from 15 to 18 of these flasks per day, mold- 
When 


from 20 to 25 


ing from six to seven hours. plate 
patterns are used they make 
Where 


work is made, the iron box is to be preferred 
to the 


per cent more. hollow or intricate 


wooden flask, as there is no difficulty 
in making them all in the shape required, and 
in such numbers as wanted. There are many 
flasks in our foundries today which have been 
in constant use for more than 30 vears. 

In this article the writer has refrained from 
expressing an opinion as to the superiority of 
the iron flask over the wooden one, merely de 
scribing in a general way the methods in vogue 
in Great Britain. I will appreciate if some one 
will, in a like manner, describe the flasks used 
in American foundries. 


Gro. G. Urt 


Echoes from the Oil Country. 


I have never told you much about our foun 
dry yet. Well, in the first place it isn’t much 
f a foundry, and then again a man isn’t very 
apt to think nice things about a foundry when 
he is trying to get through a chill on the sur 
face of a hurry casting. It is anything but a 
hill that the 
I'm afraid the 


machinist has at such times 


iron would never get to the 


hilling point in the surroundings to which the 
often to be 


poor molder is too 


sent by the 


machinist, and, very often—yes, mostly—be 
cause of things that are beyond his control. 

I made a $¢-inch tool stee! set-screw once in 
20-inch lathe; had to use a tool 2x1 inch. 
lhe lathe had centers with ends 

mean 
It didn’t hours to get it 


done, and I hated myself and the lathe 


outside ends, 
nearly as large as the finished screw. 
take me quite 3! 


for a 


month afterward. I 
to do it. 


a cub then and had 
Now I pity a fellow that has to do 
work with a poor outfit when he knows better 
but cannot help himself. 


Was 


But the reason I admire a molder so much 
Sometimes 


we have two or three molders and sometimes 


just now is for a later experience. 


we have the boss and a boy. and sometimes we 
are shy the boy. Business had been quiet. 
Ben, the molder, was down with rheumatism, 
the boy was off visiting in the country some- 
where, and Sammy, my usual standby in emer- 
gencies, was away on a three-days’ job, when 
a man 


rod_ brass. 


Among all our stock of seven various castings, 


came in for an _ engine 
and all on the different engines, there was not 
an engine brass that would do by any feat of 
fitting. By the way, did you ever see a real 


quick first-rate job of brass fitting done— 
that is, nice job-shop, oil-country fitting, when 
you “got to get her going and get her going 
quick 7” 

I will tell you a way (I have done it myself 
and 


it may astonish you and teach you lots if you 


in a pinch) that hasn't any patent on it, 


ever try it: You see this box is 'g inch too 


big for the strap every way; too big to go 


into the strap; too big in the hole; too wide 


for the strap, and too long. Now just file 


the same. off up and down and drive it 


Into 


the strap. Of course it springs the 


strap 
to the blacksmith shop 
and have the blacksmith put it on the smooth- 


some Fake it out 


est plane he has on his anvil, and, putting the 
flatter on it, 


cin rd 


come down a good square 


blow with the sledge; still again: now 


“again, 
another one, light this time; that’s pretty near, 


needs a hair more though.” If you yelled just 
right vou will find it about 1-64 inch full yet 


Now, turn it over on the side of the brass and 


come down good and heavy, driving the 
flanges close up on the edges of the strap. 
Better see that your strap is nearly true, or 
you may drive down such a good fit that you 


brasses 


hol 


the brasses out 


out. 
take out 
the right 
ind make less to 


fill some and can't get the 


Drive and cut in two; 
enough to close them up to nearly 

length. It will help the hol 
Now 


finish the 


file front and_ back. square up the 
back, fitting up and 


down, drive into the strap, catch it in the chuck 


front and the 


and set the strap true from the face of the 
chuck Bore the hole and face one side, turn 
it around and face the other side. File off 
the sharp corners, file a notch for the oil to 


get at it If your customer puts on_ style 


out at his place, hold the edges of the flanges 
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Tell 


him to use plenty of oil for a couple of days 


on the emery wheel for a minute or two. 


and watch her a little, and send him away 


happy to be ready to run again after supper. 
including time of 


Time 1 hour and 8 minutes, 


making change and giving advice. Charge 


$8.50, and cheap at that, for that was good 
brass and well fitted. 

To get back to where I was. It was im- 
portant for him to have a set of brasses at 
once, as he must keep running, and I must 


make them. I set a green hand at building a 


fire in the brass furnace while I looked for a 
pattern The nearest one I could find was 
away too big one way and too small another, 
but that was nothing. I had often had Ben 
fix them a great deal worse than that. I only 
fill in a little 


I helped get 


had to cut out a little here and 
there; that was simple enough. 
the fire going and the pot in and charged with 
some nice, heavy red scrap, and then I started 
to mold that brass. 

Did you ever try to cook when your wife 
was away? 1 guess that sand must have been 


too wet, to have it all stick so. I'll try some 


a little drver. That must have been too dry, 


or if wouldn't drop to pieces as soon as I 


began cutting; but I guess I can fix it with the 
swab. Now, that is a pretty good mold, but I 


will make another one for fear of accidents; 
and then, it pays to keep a few good brasses, 
that you can make most anything out of, on 
hand 

It was getting dark when we were ready to 
pour. I never knew it was so hot over a brass 
furnace before, nor so chokey like; but the 
brass seemed to go in all right. when I poured 
it. If I had known enough to shake it out 
and throw it into water, it might have helped 
take off some of the sand. But I didn’t, and 
after supper I took it out and fitted it up my- 
self—not any lightning way either. I am glad 
to say that only one was good; and I would 
put that one up against all creation for being 
the worst good brass I ever saw. It was hard. 
I had to slow the engine down to plane it, and 


The 


There were some 


our planer runs slow naturally. sand 


was burned in, away in. 
nice little holes in it to catch and hold the oil. 
what I 


taken a 


I knew intended to make of it; it 


would have smart stranger to tell 


from looking at it. I let my friend, who was 
waiting for it, start for home between mid- 
night and morning, while I went to bed in full 
sympathy with molders in general and ours in 


particular, feeling I had advanced far enough 


in the craft to be an honorary member at least. 

Of course, I still bless the follow that puts 
a 2-inch core in a 3-inch print and puts it all 
to one side, that forgets to cut a gate in the 
hurry job with the man waiting, that has loose 
dirt everywhere in his casting, that turns his 
cope half way round and makes a monstrost- 
ty, or that does any of the many other things 
that loudly proclaim his carelessness and in- 


difference, or, as one old boss puts it. “his 


don’t-care-a-damnativeness” ; but for the many 
things that can happen when a man has done 
his best with the means at hand, I feel like 
making much allowance. 

To make good castings of all kinds with 
sand whose only claim is that it is accessible, 
iron that is of all unknown kinds and condi- 
tions, fuel likewise, flasks not exactiy suited 
for anything—“just keep it; it isn’t good for 
anything, but may come in handy some time” 

help from the machine shop when you want 
a lift—fellows that 


mold should be handled like a baby and not 


can’t understand that a 


like castings—these things bother a job shop 
molder, although he is not to blame for them 
{[W. Osborne, in American Machinist. 


Too Many Pugilists. 


There is a strike at the Eureka foundry re 


sulting from the discharge of “Bum” Smith, 
a well-known pugilist and member of the Iron 
The management claimed to 
Smith's When 


other workmen, 


Molders’ union. 


be dissatisfied with work. 


Smith was discharged six 
among them Buck Stelzer, another well-known 
local pugilist, walked out. The shop is said to 
be an “open” one. One of the six who walked 
out in sympathy was a non-union man. It is 
claimed the matter will be adjusted at once 


{Columbus (Ohio), Post. 


An Opinion From Australasia. 


The average molder pays so little attention to 
literature devoted to the practical side of iron 
and brass molding, that it is really no wonder 
that he degenerates into a machine. He goes 
to work in the morning, receives his work from 
the foreman, listens to instructions as to how 
the job is to be made, where run, etc., and if he 
has not got sufficient perception to see through 
the job himself, he either runs to his foreman 
for further instructions, or he trusts to th 
good nature of his shopmates to pull him 
through. If his casting is successful he shakes 
hands with himself and thinks no more about 
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the matter, and the chances are that if he 
had the same job to do again in twelve months’ 
time, he would know no more about it than 
he did on the previous occasion. If such men 
accepted the opportunity of reading journals 
dealing with their own trade from a purely 
practical aspect it would cause them to think, 
and that is just what is wanted. When the 
molder starts to think, no matter how poor a 
workman he may be, there is always a chance 
of improvement, particularly if he can read the 
thoughts of better tradesmen than himself; and 
then there is the expert jobbing molder, a man 
who possesses inventive genius and construc 
tive ability, without which, I contend, no mold- 
er can become an expert. Such a man pos 


1 
| 


itively revels in abstruse problems, and the 


manner in which tkey are surmounted, no 
matter who did the job or where it was done. 
This is the class of molder who appreciates 
such journals as THe Founpry at their true 
value, because being a deep thinker in matters 
pertaining to his own trade, it is the class of 
journal to supply him with the food for thought 
which he desires, and gives him the oppor- 
tunity of mentally criticising and endeavoring 
to improve the work of others. 

It appears to me a matter for regret, tht 
there are not more articles detailing jobs that 
have been made, and the methods by which 
they were made. When one considers the 
thousands of practical tradesmen there are in 
America, England and Scotland. a large num- 
ber of whom evidently read THe Founpry 
numbers of whom must have had unique expe- 
riences with difficult jobs and makeshift tackle, 
the wonder is that more accounts of practical 
experiences are not written. It has been sug- 
gested to me that the possible cause of the 
backwardness of the molder in this respect is 
selfishness. If he has a system which he knows 
iS superior to that in vogue in other shops or, 
if he accomplishes a difficult job in what he 
considers a clever manner, he refrains from 
publicity simply because he does not want 
other shops, or other molders, to occupy such 
an advanced position as himself. I should be 
very* sorry to believe this is true, but would 
rather attribute his backwardness to the mold- 
er’s natural modesty. I am sure most of your 
molder readers will agree with me on this 
point, because the average molder is usually 

very modest man, and in many cases does 
not have many educational advantages. If THE 
FouNpRY were to introduce an “Answers to 
Correspondents” column it would prove very 
popular, as there are many molders who would 


like to ask questions dealing with trade mat- 
ters, and if THe Founpry devoted a column to 
that purpose I am sure the answers would 


prove interesting and instructive to other 


molders. 

There are about 50 hands employed in our 
shops, all told. We have no special lines, and 
do not cast anything for stock, but depend 
entirely outside contract and 


upon jobbing 


work. We make anything that comes along, 


light or heavy, large or small, including brass, 


although there are no brass molders kept, so 
the work devolves upon me, as foreman of the 


} 


molding department. I am not a brass molder, 


all the experience I have had being from about 
10 years’ practical observation. I have had 


more trouble lately over a few small brass 
castings than I care about. I don't like trou- 
have 


molded them on the flat, on the bank, and 


ble. particularly over small things. I 
vertically; in the case of pumps and valves 
I have gated them on the top, and on the 
them dull. I 


have melted the copper and scrap brass to- 


bottom, cast them hot and cas 


remelted it and 
added the other metals with no better results. 


gether, poured it into ingots, 


When the castings are put in the lathe and 
the skin cut they are dotted all over with 
a brown, fluffy substance. The composition I 


used was copper I Ib., tin 2 0z., zinc ™% oz., 


with the addition of 1% oz. 


clean scrap 5 0z., 
aluminum to every 56 lbs. This sort of thing 
obtained for one or two casts, and then stopped 
as suddenly as it began. We made the same 
castings, cast them any way, gated them any- 
where and could not make them bad. I had 
a very strong suspicion that the copper was 
to blame, so I made inquiries at the office, and 
found a fresh supply of copper had come in, 
which to my mind proves that my suspicion 
was correct. Perhaps some of our American 
cousins in the brass molding line will be kind 
enough to give their opinion on the matter. 
The copper we are using is the Hope brand; 
\merican make I 
Harry WILLIs. 
Vew Zealand. 


whether it is Enelish or 
cannot say. 


Christchurch, 


One result of the big steel strike has been to 
cut off the supply of sheet steel from the many 
manufacturers of 


wrought iron ranges and 


sheet steel stoves. A large number of these 
concerns purchase their castings in the open 
market and their inabilitv to obtain sheets, has 
resulted in the countermanding of orders for 
castings. No relief appears in sight and where 
obtainable sheet steel brings fancy prices, too 


high for ordinary manufacturing 
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Cupola Tuyeres. 


In the June number of THe Founpry I read 
with much very able article on 
“Modern Cupola Construction and Manage- 
ment of Cupolas,” by Mr. Thos. D. West. 

He is of the opinion that a cupola with two 


interest the 


rows of tuyeres is mere economical in fuel and 


melts faster than the ordinary or single-row 


style 


From many tests made with a_ two-row 


results were not 
would be led to 


distribution of the 


arrangement of tuyeres, the 
as favorable as expect 
from the better blast. 
Sometime ago I tabulated the particulars given 
in Mr. West's “Molders’ Text Book,” with the 
object of comparing the melting power of the 
different 


one 


styles of cupolas. The figures be- 
low show the average output of the three best 
cupolas of two-row, three-row and single-row 


style, in tons per foot surface of the cupola 


area. 
AMOUNT MELTED PER FOOT OF CUPOLA AREA. 
Two-rows and three-rows..........  .559 ton 


1 
| 


Single-row 668 ton 


These figures show in favor of the single 
row style, the actual gain being 19.4 per cent 
I do not attach much importance to this ap 
parent gain, and would not take it as a proof 
that the would in all 
the above 


single-row cases show 


result—the working conditions of 


cupolas being so variable—but it cer- 


tainly agrees with results of tests made here 


Very 


One objection to the two and three-row tuy 
ere cupolas is the tendency to harden the iron 
In a case where hard cylinder iron was melted 


in a single-row cupola with good results, it 


was found impossible to get castings soft 


enough to machine when the same mixture 


was used in the three-row cupola. 
The 
to the 


change in the charge I think 1s due 


upper blast being introduced at the 


melting zone formed by the lower row of tuy 
eres, the tendency being to convert the reduc 
ing atmosphere of the cupola at this point into 
the softeners, 


an oxidizing one. If this is so, 


silicon and carbon, and the other metalloids, 


would be readily acted upon by the blast. It 1s 
probable that there is a point in the fusion of 


iron, just previous to its change into the liquid 


state, when it is in a fine state of division; 1f so 
it is at this moment, in my opinion, that the 
oxidizing action of the blast would have its 
greatest effect, for it is well known how 
readily iron filings burn in a comparatively 
low temperature owing to the iron being di 


vided into small particles. 


There is said to be a much greater loss of 
iron with the two and three-row cupolas than 
with single-row type. 

I am inclined to believe this statement, but 
have no it ts 
demonstration would be of great interest. 

C. MoreHEAD. 


data to prove satisfactory 


Rugby, England, 


An Emergency Job. 


Figure 1 is a sketch of a sheave pulley 


with brake ring cast on which recently came 
into our shop with the words, “Must be cast 


: - — 267 


\ Fig. 1 
| i 


tomorrow’ written rather prominently thereon. 











The means to be employed with this and many 
similar break-down jobs must be thought out 
quickly and work commenced with dispatch 


| 


Sivceep 






2 





Fig. 2 


The time limit is of course of the utmost im 


portance, not so much for the order in hand as 


for the which follows from the 


work 


other 
same source. 


Siveep 





In this instance no stock patterns were found 
service, and the mold 


altogether. 


which would be of any 


was therefore made with sweeps 


Three of these were used, the first one being as 


xy f 
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in Fig. 2, which forms a bed on which the 


cope is rammed up. When this is removed 
another sweep is attached which forms the 








mo 
the 
deg 
the 
tak 
Lot 
citi 
wer 
In ; 
sing 
ther 
was 
dent 
rest. 
art 

the 


und 
101d 


her 
g as 


ioved 


3 the 





TRAE FouNprRyY 17 


The 


outside face of the mold is formed by another 


drag portion of the mold, as in Fig. 3 


sweep being rammed up inside of a_ pulley 
ring pattern in dry sand, and nnished off with 
a coat of loam. The purpose of using the 


form a guide on 


ae | san | Sere 


Ea 


Soe 


pulley ring is as much to 








The Foundry 


which the end of the sweep may travel as to 


support the core while being rammed = up 
This part of the mold was the first to be swept 
up, and was put in the oven the day the order 
was received. Fig. 5 is a_ section of the 
complete mold, the time employed in pattern 
making being two hours, and in actual molding 
BUCHANAN. 


eight hours GEO 


The Negro as a Molder. 


\bout 16 years ago I had occasion to make 
a somewhat extended tour o. the South. At 
that time I learned many things which were in 
teresting, but not altogether true. Indeed, as 
| grow oldery the fact is borne in upon me that 
1 large part of one’s life is spent in “learning 


things that aren't so.” One of the things | 
learned at that time was that the negro as a 
molder was a discovery of inestimable value to 
the stove trade of the South, and in no less 
degree to those engaged in, other branches of 
the foundry business. 
taken through the 


Louisville, 


I well remember being 
principal foundries of 


Chattanooga and other Southern 


cities, many of them newly established. They 
were full of negro molders, as happy as pigs 
in a puddle, dancing jigs on their molds and 
singing 
them. 


when the fancy for melody seized 
Upon inquiry I learned that the negro 
was a “natural born molder.” One superinten- 
dent, perhaps a little more analytical than the 
rest, explained that 


art than a 


molding was rather an 
attain 


the Empyrean hights of complete success in 


trade; that no man could 


the casting of stove plate who was not rather 
an artist than a mechanic, and that the negro 
was gifted by nature with exactly the qualities 
which made him pre-eminently a 
the molding floor. 


success on 
He explained that the tal- 
ent which enabled the negro to pick up music, 
and with very little trouble learn:to play any 
instrument well, was not wholly a mental gift, 


but indicated a certain deftness of fingers as 


well. He made a better molder than the white 


man for the reason, among others, that in with- 
drawing the pattern from the sand he had a 


lightness and delicacy of touch peculiar to 


himself, and which gave his work a distinet 


character of its own Chis was illustrated in 
many agreeable and instructive ways, and fromm 
what I saw 


n going about, | was convinced 


that the negro was, as my Southern friends 
said, a natural molder. 
I remember very well that at that time the 


prediction was made, and believed by those 
who made it, that the business of stove making 
in the North was doomed to extinction, for 
the reason that, in addition to cheap iron, the 
South had an unlimited supnly of labor in the 
negro, who could live for less than the white 
man, was content to do so, was tractable and 
docile, could not be organized into unions, and 
was, on the whole, much better than any white 


labor available 1 was 


measurably ineredu- 
lous in those days, but I did not take this pre 

t did look 
South had found 


his vocation, and that as a molder he 


diction quite seriously. However, 1 
as if the freed man of the 
was des 
tined to contribute mightily to the upbuildine 
of the industries of the new South, and make it 
the natural home of the stove trad 

Well, I have just been over pretty much the 
same ground again within the past few weeks 
I did not meet many of the same people who 


entertained me 16 or 17 years ago. I was 
sorry for this for a great many reasons, partly 
personal to myself and partly in the interest of 
an impartial 


reinvestigation of the subject 


under consideration. The vicissitudes of lean 
years have sent some of them out of the busi- 


ness More have gone where 


stoves are un- 
necessary, a condition supposedly true of eith- 
er destination in the hereafter. One cannot 
conceive of a climate in Heaven requiring ar- 
tificial heat; still less one 


should 


My information this time was gained from a 


at the other extreme 


which impose the same _ necessity. 


new set of foundry managers, which may ac- 
count for the fact that when I asked how the 
negro was making out as a molder, and re- 
peated what had been told me 16 years ago, a 
lambent smile overspread their faces, and what 
they had to tell me made me feel very much 
like Rip Van Winkle making inquiries about 
his dog Schneider. What I learned was this: 

In only one stove foundry in the South, so 
far as is known to well informed foundrymen. 
are negro molders employed. They are utilized 


for rough work of one kind or another, such 
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ing pig iron, wheeling castings and the 
To the one foundry 


as breal 
like, but not as molders. 
where they still have floors I went. It chanced 
to be the one whose analytical superintendent 
had given me the reason for the pre-eminent 
fitness of the negro for this work. I found 
about half the floors still occupied by negroes, 
but for quite other reasons than those which 
had accounted for their original employment 
A free, but I think fair, paraphrase of what 
was told me would be about as follows: 

“We employ, as you see, negroes enough to 
occupy about half our floors. This is not be 
cause they are good molders, for not one of 
them has ever attained the average standard of 
the white molder, or ever will. This is an open 
shop, and some of our people think it good 
policy to keep enough negroes to show that, if 
necessary, we could fill up with them. If a 
white man gets “cocky,” it does him good to 
ask him how he would like to see a nigger get 
his jol If 1 had my way I would not have 
one of them around the place, but under the 
circumstances it may be good policy to keep 
a tew of them simply to keep the union from 
attempting to get control of the shop. 

“Out of the whole number of negroes we 
employ there are not more than six who are 
trusiworthy men and can be relied upon. The 
average negro can become a good molder if he 
will—that is, he has the natural capacity for 
the business—but it is not in him. All his 
natural traits and instincts are against it. tke 
takes no interest in the work, except as a 
means of earning wages, and rarely becomes 
a conscientious mechanic. He is unsteady, 
and if indulged in the least would invent 
more excuses for staying away from his work 
than a white man would think of. Even when 
he knows how to do his work properly he will 
not do it unless constantly watched. His per 
centage of defective plate is large, and he is 
never truthful in giving the reason for it, but 
will always try to throw the blame on some 
Our white molders always have 
oors put up before the blast is on the 
cupola, but the negroes never do. They will 
potter around, wasting time, and keep on mold 
ing until the bottom drops. As a consequence, 
much of their work is slighted. They handle 
the ladle very well, but it seems to be impos- 
sible to impart to them any intelligence as to 
the proper heat at which to pour tor different 
kinds of work. The negro never thinks he 
can have his iron too hot. As a consequence 
he will take it as quick from the cupola to the 
mold as possible, and if not closely watched 


wili pour so hot that the sand is burned to the 
castings. 

“Another thing which it seems impossible 
for him to learn is the proper care of pat 
terns, tools and other property of his employer 
He is very hard on patterns and will wear 
them out and destroy them much faster than 
For this reason he is not an eco- 
We pay the 


negro on piece work very nearly as much as the 


white men 


nomical workman at any price. 


white molder gets on the same class of work 
he actual difference is not over 4 per cent in 
favor of the white man, but in my judgment 
he is not worth as much as the white man by 
10 and 15 per cent. He will steal anything he 
thinks he wants or can get money for. This 
is a race trait. It would not seem as if there 
was much about a stove foundry which woula 
tempt to petty larceny, but our losses from 
stealing are considerable. 

“T think it is probable that when you made 
your first inquiry as to the negro in_ stove 
founding, we thought better of him than we 
lo now. Instead of improving he is deterio 
rating. The present generation of young ne 
groes is not as good as that brought up under 
the discipline of slavery. If 1 owned and oper 
ated a foundry of my own, and had no one to 
consult as to its management, I should not 
have a nigger about the place at any price 
This is the net result of about 19 years’ expe 


rience with them. 


“In some of the foundries where they do a 
rougher class_of work than will go in a stove 
foundry negroes are more or less employed 
I am told they do very well in certain depart 
ments of the pipe foundries, in plow works 


n some other operations. I imagine, how 


and 
ever, that even there the highest function « 
the negro is found in the fact that he will not 


join the union. For some reason he is afraid 


that if he did the white man would sooner o1 
later get his job. In this he is undoubtedly 
right. He cannot compete on equal terms wit! 
the white molder, and if he wanted the sam« 


wages he would lose his job, sure.” 


[I do not need to say that I came away dis- 


illusionized. The conviction so long cherished 
that in the foundry the negro had found hi 
sphere of conspicuous usefulness was rudels 


dispelled.—| Inspector, in The Metal Worke 


Some Recent Patents. 

Leon Tillett 1s a citizen of France, who s¢ 
cured patent No. 670,695 on a substitute fo 
guide pins for foundry flasks. As shown b) 
the patent drawing, the sides and ends of th 
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cope and drag parts are provided with suitable 
projections which obviate the necessity of us 
ing the usual guide pin, but it is difficult to see 
what benefit is to be derived from this im- 
provement, the first cost of which must amount 
to considerable if a perfect fit is desired. M 
P. Riley, of Elwood City, Pa., secured patent 
No. 670,295 on an apparatus for molding bath 
tubs of different leng.-hs but otherwise the 
same. The parting plate which supports the 
pattern is adjustable in length by placing re- 
movable strips or sections at its center in 
exactly the same manner in which the exten- 
sion table is adjusted. Some rather broad 
claims are made for this invention. George H. 
Brabrook is the inventor of a “molding mate 
rial’ for use in producing small, sharp, thin- 
walled and delicate castings on which he has 
secured patent No. 667,488, and which he has 
assigned to the Reed & Barton Corporation of 
Faunton, Mass. This 


classed among those which relate to indestruc 


invention may be 


tible molds. In this case water is mixed with 
plaster of paris to a proper consistency, and 
ground mica scales previously treated with wa- 
ter to the consistency of a thick, pliable mass, 
are added in proportion of three parts of plas- 
ter paris to one of mica scales. After thor- 
oughly mixing these materials together, the 
mold is made and dried at a moderate heat of 
250 or 300 degrees Fahrenheit for ten or twelve 
hours. This is done to evaporate the water 
and harden the mold. The heat is then in 
creased for two or three hours to about a 
thousand degrees Fahrenheit. 

W. E. Knox, of Springfield, O., has been 
granted patent No. 669,308 on a device he has 
gotten up for making the parting in the cheek 
portion of three-parted molds wherein the sides 
and ends of the cheek are hinged to the bot 
tom part and capable of being lowered sep- 
arately and finished in that position. Mr. 
Knox’s claim to originality consists in insert- 
ing some wooden strips in the corners of the 
cheek, extending inwardly at an angle of 45 
degrees from the sides. These do not, how- 
ever, extend entirely to the pattern, a space 
being left between this and the strip which is 
filled by a dry sand core. 

George W. Packer has assigned to the Deer- 
ing Harvester Co. of Chicago his patent No. 
671.057, which, in the inventor’s words, covers 
a certain style of a clamp. As near as we are 
able to understand the description, this is in- 
tended to be used on bench molds which other- 
wise would have to be jacketed. Two plates 
extend down the sides of the mold and these 


are pivoted to another one which rests on the 
The two 
plates are forced against the sides of the mold 
by means of a right and left hand screw which 
connects the upper ends above the pivots 


top and has an opening for pouring 


Jake Bron’s Story. 


How did I come to be a molder? Oh, that 
is simple enough. The old man got to acting 
rather crusty after I left school and after I had 
laid around all winter, looking for work, you 
know, I either had to go at it, go to work on 
the railroad gang with the dagos or skip, and [ 
thought this the easiest. I often thought I 
was off in doing it. 

Such a lot of dumb, prejudiced, partial bosses 
as there is in this trade I never saw. Got a 
lot of wish-washy guys for pets, and the own 
ers are as bad as the bosses. They never seem 
to know a real good man when they have one. 
Why I can drink a case of beer, play poker 
until 3 oclock in the morning and nobody 
would know the difference in my work 

When I started in at the trade old Bill 
Jinks was high cock-a-lorum. Larry Taylor 
started in at the same time. Larry was great 
fun. You see. he was one of those queer 
ducks, that is, a little off in upper story, has 
funny notions 

Just ought to hear him talk of the grand pos- 
sibilities of the trade, and the duty we owe to 
ourselves and the Republic and see him stand 
around with eyes and mouth wide 


ypen listen- 
ing to the long-winded yarns the men used to 
tell about how they made such fine castings. 
Old Bill used to regularly pump him full, and 
then give him all the mean broken pieces to 
make, and send him making cores and helping 
tend cupola and to keep him out of mischief 
nights, make him take books home and read 
them. He had to read them, too, for Bill 
would ask him all sorts of questions about 
them. I was a little too cute for him, though, 
and he soon gave up bothering me. I hain't 
one that can be run on. Larry was just that 
green he would work like a nigger. Gee, 
you ought to have seen the mold of his I put 
the rat in. He had just spread himself on that 
and then to hear him tell of how the flour 
attracted it. O my. 

All this time I was over in the corner mold- 
ing sash weights. I had four pipes and could 
play cards with anyone in the shop and Bill 
said I could make poorer weights and more 
bad and less good ones than any boy he ever 
had at it and I'd have to stay at it until I came 
up to the record. I guess I knew when I had 
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a good thing and my three years were going 
just as fast as Larry’s were. 

Didn't we used to have high old times nights. 
{ learned several jig steps and could shuffle 
ecards all ways and work all the tricks and 
never get caught. We used to play for the 
beer and you bet I didn’t have to pay for 
much. There wasn’t many of the boys cared to 
give me much chin either especially after that 
row with the police. I had to lay pretty low 
for quite a while after that. You see, they 
knew it was me, sure enough, but didn’t have 
the proof, but had it in for me. We couldn't 
get Larry started at the fun; all he seemed 
to think of was pounding sand and being a 
credit to the country. 

Once he let out on me, said I ought to quit 
smoking on the street and talking loud and 
standing before saloons and bumping against 
people on the street, ete., said I was lowering 
the dignity of the trade. Just think of chat, 
will you? The dignity and me lowering it 
You just bet I shut him up. Just gave him 
to understand I was a free born American 
and had just as good right to the earth as 
anyone, and that the ruin of the trade was just 
such suckers as him, who always tried to put 
up a great big lot of the best kind of work 
every dav so the rest of us had to work too, 
to make any show 

Just think of it, he ran the shops once for 
two weeks when Bill took a vacation and never 
got a cent extra. Just catch them working 
me that way. But he was natural born easy. 
I don't know just .how he managed it, but the 
last time I saw him he was foreman for a 
steel firm and they said he was getting $2.700 
a year. He only laughed when 1 asked him if 
it was so. I got a dollar out of him if | didn't 
get a job, you see he is still easy but I] wish 
I had his luck. 

I can’t see how it comes. I jumped the job 
with Bill after two years and got a job mak- 
ing grate bars and. made $1.50 a day while he 
was only making $1.00. Since then I have been 
all over the country and worked everywhere. 
I know just how easy they will let you take it 
in all the larger shops and just how long a job 
lasts before the main guy cuts you out. You 
know thev keep taking on and putting off 
men all the time; that gives things an air of 
business. Of course there is a lot of chumps 
that couldn't work in any other shops, that 
stay all the time. They wont keep an inde- 
pendent fellow long though, they only want 
slaves. Wages? Why I've had all kind, worked 
for my board one winter and had to work 
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hard, got $4.50 another time. That job only 
lasted five days; the dumb helpers queered 
me and I got the run. I have sight of a job 
nearly all the time when moving from one 
place to another. I must have worked nearly 
half the time on an average, and have worked 
three months and only lost seven days, but that 
was a good while ago. You don’t happen to 
have a little loose change you can spare till | 
see you again, do you? Thanks, and take my 
advice, never tell a good, lively, independent 
boy, like I used to be, to learn this wretched 
trade.—[W. Osborne, in American Manufac- 
turer. 


A Molder’s Opinion. 

I have read with much interest some of 
the papers and the discussions which took 
place at the recent meeting of the American 
Foundrymen’s Association at Buffalo. Being 
a molder, | was particularly interested in Mr. 
Sadlier’s paper on “The Problem of the Mold 
er.” I heartily coneur with many things said 
by Mr. Sadher, and yet I differ from him in 
some particulars. 

While he says that the molders are degener- 
ating and that this individual is partially him- 
self to blame, he also acknowledges that the 
shop proprietor has not done his full duty 
in teaching apprentices, but has instead tried to 
keep them on one class of work as much as 
possible. Then he reprimands such molders 
for going out and calling themselves molders 
This is the proprietor’s side of the story, and 
[ am going to state the molder’s. 

It is all well enough to keep a boy on one 
piece of work until he has learned to do it well. 
Then he should have another piece a_ little 
more difficult than the last one, and so on 
until he has served his time. In this way he 
will be able to go out into the world and to 
be able to lay some claim to being a molder. 

I do not believe that a boy should be 
advanced too fast, for many a good boy has 
been spoiled by shoving him ahead too rapidly. 
We can, of course, not expect a boy to learn 
his trade on stove plate or in a car shop and be 
a good machinery molder, or vice versa. 

Mr. Sadlier’s remark that a journeyman 
should not stand in the way of an 1pprentice 
is advice which hardly need be gives. because 
no one is more desirous of seeing the appren- 
tice become a good mechanic than the molder 
himself, for a good molder realizes that a poor 
one is a detriment to his best interests. The 
reason in many instances why the molder re- 


fuses to teach the apprentices is becaus the 
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firm makes a practice of filling the shop with 
and ther 
teach 


boys trusting to the 


journeymen 


molders to them, and just as soon as 
they learn to do the work of the latter, the 
man is let go and the boy retained in his place. 
In this general how] for better mechanics, the 
firms who employ the greatest number of ap- 


prentices and turn out the largest number of 


poor mechanics are the loudest shouters. Sift- 
ing the whole thing to the bottom, it is not a 
question of good mechanics with them. The 


pointed issue 1s to save a few dollars on a 


week’s work. Their hoggish nature will only 
allow them to see one side of the question. 
Some foundrymen say that the apprentice ra- 
Molders’ 
present one to eight and one for the shop, is 


not enough. If 


tio of the Iron Union, which is at 


this were made one to one, 
there would still be kickers. 

When the time comes when the foundryman 
will himself take some interest in the boy who 
enters his shop, then will the time come when 
the molder will take special interest in advance 
towards becoming good 


ing the apprentices 


mechanics. As long as the foundrymen per- 

sist in looking at this question from a selfish 

point of view, just so long will the troubles 

of which we now hear complaint remain with 

us. ch 
Indianapolis, Ind. 


RICE 


White Metal Mixtures. 

A brass founder asks us for a good mixture 
for white metal and we herewith publish some 
formule which an authority says are practical. 

For a hard, white metal the proportions are: 
Sheet brass, I lb x 

\nother 
léad, 2 oz. < tim, 


: tin, I oz. 
Sheet 


2 Oz. Zine. FV O#: 


Zinc, 2 07 


formula is: brass; 2 Ibs; 

When not wanted so hard there is this mix 
ture: Copper, 1 Ib.; zine, 1 Ib.; tin, 3 Ibs.; 
antimony, 7 Ibs 

\ cheap white metal can be made by taking 
2 oz. antimony: and 18 oz. tin. Another mix 
ture is to take 1 lb. of tin and 1 Ib. of copper 
ind melt together, then melt one pound of this 
mixture to 15 lbs. tin and 18 oz. antimony. Do 
not get the mixture too hot. 

\ lead-antimony mixture which gives a dark 
metal is: 
11% Ibs. 

Any 


suit the class of castings. 


Antimony, 3 lbs.: lead, 25 Ibs.; tin, 


of these mixtures can be changed to 
What one man will 
use another man will say is too hard or too 
soft, and by trying the various mixtures given 
the brass founder can determine upon a metal 
[Aluminum orld. 


that suits him. 


For Better Car Wheels. 


At the 
Builders’ 


recent meeting of the Master Car 


Association the subject of securing 
cast iron car wheels, capable of meeting the re- 
quirements of the increased capacity of freight 

Barr, of the Baltimore & 
railroads of 


cars, came up. J. N. 
Ohio, “The 


have been buying wheels made with a 


said : this country 
very 
high percentage of old wheels. and for the last 
ten years or more the remelting of old wheels 
has continued, until today, I have no doubt 
there are wheels running composed to a large 
remelted 


a dozen times, and we are approaching a time 


extent of material which has_ been 


when this practice must be stopped or we shall 


have disastrous results. Ten years ago there 


were plenty of old wheels of practically as 
good quality as the majority of the new metal 
better 
prac- 


tice of using inferior new metal and remelting 


which is used today, if not of a 


quality, but I want to say that this 


the old metal is bringing us to a point where 
the question has become serious. I believe the 
association should take up the question of ma- 
terial used in our wheels.” 

W. Garstang, of the Big Four road, speak 
ing of the minimum weights for wheels for use 
cars of 80,000 and 100,000 Ibs. 


under 60,000, 


capacity, said: “It seems to me that this is far 
the most important question to be decided, and 
one that should be most carefully considered. 
It has only been a few years since we all used 
wheels of 550 Ibs. or less under our cars, the 
capacity of which seldom exceeded 50,000 Ibs. 
In changing to the cars of larger capacity, the 
lighter wheel gradually gave way to one weigh- 
ing about 600 lbs. This change was made in 
most cases because the 550-lb was de 
We 
that we 
may expect the same defects to develop in the 


wheel 
veloping defects under the heavier cars. 


might advance as the first argument 


600-lb. wheel if put under cars of 80,000 and 


100,000 lIbs., and especially so, as the average 
load is not only greater, but the average speed 
is greater also, which means more and longer 
application of the brakes, much 


greater braking power, due to the adoption of 


with a very 


In the discussion which followed these 
views were expressed : 
L. VT. Cantield—I think these minimum 


weights are too light. We have on our line a 


600-lb. wheel for 60,000 Ibs. capacity cars and 


cars under that capacity. For 80.000 lbs. ca- 


pacity cars we have a 650-lb. wheel, and for 
100,000 Ibs 


capacity cars we hav2 a 7oo-lb. 
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wheel. In adding the metal, we have not done 
it by plastering it on to various points in the 
pattern, but have tried to distribute it where 
it was needed most. We have increased the 
metal between the hub, increased the diameter 
of the hub a little and increased the thickness 
of the plates between the core and the outer 
portion of the wheel. We think it 1s necessary 
to have a heavier wheel even than what is rec 
ommended by the committee. 

| N. Barr—I ask how these wheels failed? 
If th y were induced to go to heavier weights, 
what caused the wheels formerly used to fail? 
If we are to go to the use of 700 Ib. wheels 
there should be some reason given for it, and 
why the wheels of lesser weight have not 
served the purpose 

It seems to me the matter already mentioned 


of remelting wheels over and over again until 


the material is utterly unfit to put into a wheel, 
is probably ai the bottom of this movement 
I think the wheel makers recognize that th 
wheels they are giving us are rather poor. | 
believe that the principal recommendation for 
this inerease in weight came from the wheel 
makers. I should like to know in what respect 
the 6s0-Ib. wheel has failed, making it neces 


sarv to go to the 700-lb wheel ? 

I. r. Cantield—Our reason was that we had 
quite a number ot 650-lb wheels burst ovet 
the wheel fit due to getting them on the axle 
at sufficient pressure to hold them In ad 
rreakages through the plates, 
and we thought it necessary to strengthen all 
around the hub to .get the wheel on the axle 
tight enough to hold it. 

W. Garstang—We have had experience simi 
ar to that of Mr. Canfield, and have had a 
number of wheels crack in the plate, and many 
brackets crack. We are not a mountainous road, 
the continuous use of airbrakes 1s seldom 
put in practice. I fully agree with what Mr 
Barr has said that the wheels are getting 
poorer 

J. W. Marden—I believe fully that the proper 
distribution of iron in the wheel will make a 
difference in its strength, and that a 650-lb 
wheel may not be so strong and durable under 
service as a 550-lb. wheel. We had sprung 
upon us suddenly the 80,000 and 100,000 Ibs 
capacity cars, and we did not take the time to 
properly test in practice the weight of wheels 
which should be put under these cars. We have 
doubled up in our capacity, but we have not 
doubled the weight of the wheel. I do not 
want to say a 550-lb. wheel would not run 
under an 80,000 lb. car with a proper distri 
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bution and quality of iron, but I want to make 
ourselves safe until such time as the wheels 
have been properly constructed and we get the 
proper iron in them to make a car safe on the 
road. The strength of the flange will not be 
so nearly strained 1f our heavyweight cars have 
center bearing or flexible side bearing trucks 
under them 


Modern Cupola Practice. 


lhe torced production of todav. the cry for 
tonnage, continuous melting for a week at a 
time, blast pressures threatening to run above a 
pound, with consequent poorer castings; in 
short, the desirability of making the capital 
draw interest for twenty-four hours out of the 
twenty-four, has given to modern founders a 
series of problems for solution which will keep 
the progressive end of the trade in a continuous 
mental tension, and bring about the slow, but 
certain, survival of the fittest. What wonder 
that veteran foundrymen sigh for the good old 
times of rectangular-sectioned, high, brick, nat 
ural-draught cupolas, with their freedom from 
emergency treatment, slow and comfortable 
heats, and most excellent, if expensive, iron. 

he question of foundry economy, as met 
with in daily practice, is, in a great measure. 
dependent upon the personal equation of the 
owner or manager. One man equips his cupo 
la house with an elevator, installs a positive 
blower, and arranges for an abundance of pow 
er. Then he buys cheap coke and scrap iron 
fit only to go into sash weights. Another man 
has a runway for charging, will buy no iron 
which must be handled by two or more men, 
practically trades most of his castings for scrap 
and blesses Providence for the periodical fires 
which help him over his difficulties. Any boil 
er works will contract for a cupola upon de- 
mand. You are, however, expected to furnish 
the plans. otherwise a shell with some holes 
punched near the bottom and a wind box 
around them is the result, to the tune of prices 
equal to, if not greater than, those asked for 
the excellent cupolas made by reputable mak- 
ers. 

he melting cost is but a part of the bill 
of expenses incident to foundry work, and nine 
founders out of ten do not systematize their 
costs sufficiently to detect poor practice in this 
regard. He who knows at the end of each 
month just what every department costs per 
pound of castings sold will quickly inquire into 
inordinately large disbursements and apply the 
proper remedies. Given a well-equipped foun- 
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Iry, proper organization in the works and offic 
ind a good management, the result will always 
be a genuine gold mine. Money is turned over 
quickly and often, manufacturing profits being 
seldom less than 10 per cent for each transac 
t110n 
lhe starting point of the business naturally 
ies in the cupola practice, and a study of the 
development of this portion ¢ 


f the shop econ 
my will bring out the principles which must 
adhered to for 
name 


be closely when the 


striving 


fullest measure of success. The very 


“cupola” explains the origin of the accepted 


designation tor this variety of the shaft fur 


nace. The melting zone being limited, this fur- 

ce could be charged continuously, if desired 
ere it not for the flame and gases issuing from 
he top. In other words, an apparatus amount- 
ing to practically a common salamander for 
leating purposes, but fitted with a refractory 
bottom and blast, had to be provided with a 
hood to protect the men. Right here we see 


hat a careful study of all forms of the shaft 


furnace would be beneticial to cupola design. 


In fact. European practice differs from that of 
the United States mainly in the adaptation of 
shaft 


ores to. the 


successful furnaces for smelting copper 


and other requirements of iron 


founding 


In looking over the numerous devices in us¢ 
it the present time we see that the main point 
sought after is the complete and economical 


burning of the fuel; the secondary 


ones are 


the form of the cupola and the method of run 


ning it. It is conceded that as much attention 
» the melting ratio in the 


will 


1S paid today t 


est foundry as be found prevalent in the 


great western American smelting districts 
where coke is bought at fabulous prices. This 
desire to get fuel economy is shared alike 


by manager and foreman, and it would be a 


good move on the part of every superintendent 
to furnish his foundry foreman with a daily 
memorandum of the melting ratio, molding 
loss. and shop labor cost per pound of good 
casiings made 


betier 


It would not only tend toward 


economy, as it shows strict supervision, 


but would enable an efficient man to find the 
true line of demarkation between fuel waste, on 
the one side, and excessive economy, with re 


sulting casting loss through cold iron, on the 


other 

Modern cupola practice is varied. The re 
quirements of a pipe foundry casting 300 tons 
of iron daily are very different from the job- 


bing foundry with a 15-ton heat every second 


day. In each case, however, there should be 


the lowest possible shop cost for the castings. 
idle 


style of cupola as the best 


to commend 


tor a 


It would, therefore, be one 


1 
Ak 


purp¢ ses. 


There are a certain number of requirements 
} 


that all cupolas must be designed to meet; the 


proper balance of these for the case in hand 


alone will mean economical results. 


} ] 


The cross section of the cupola should be 


round, as there is a minimum of wear on the 


lining, as well as loss of heat. For very heavy 
tonnages, which were formerly melted in rec- 


tangular-sectioned brick cupolas, a round cupo- 


la, ten or more feet in diameter, provided with 
a good center blast, will be found very efficient. 
Che shaft itself should be 


straight surface broken only by slight projec- 


cylindrical, the 


tions of brick just above the tuyeres, which 


should be carefully daubed into a gentle slope 


in going up, so that any melted iron which may 


of the tuy- 
shaft to the 


ng the sides 1s ke pt ou 


he close adherence of the 


eres 


ce SCC nd - 
| 


vy in vogue has 
he | nited 


number of cupolas, with 


lines of a blast furnace fe 


practically disappeared in 1 States, 


hough any widened 


and then contracted lines, may be found in Eu 


+] esa 4) 
ay From the nature tf the case 


a widening 


in going downward from the charging door 1s 


ot necessary, as there is 


no “hang” to fear, 


and the contraction of the hearth so essential 


to the furnace for blast penetration purposes 1s 


1ot required for the comparatively open charges 
in even the largest cupola used today 


Che 


portant 


arrangement of the tuyeres is highly im 


From the three or four holes punched 


in the shell, about 18 inches above the bottom 


to let in the air, we have come to well-de- 


signed tuyeres placed so that maximum of 


air at a minimum pressure goes through the 


fuel nearly all around the circumference. In- 
deed, more than this, a second row of tuyeres 
a little distance above furnishes a_ further 


amount of air to combustion. 


\dd_ the 


air inlet where the diameter of the cupola 1s 


insure complete 


center blast to this arrangement for 


6o inches or more inside the lining, and the best 


distribution of air possible is attained. 
Blast 


upward 


and 
Either the fam or the positive blower 
The 


and requires less power 


pressures should be five ounces 


will answer former is certainly cheaper 


W here, 


and the 


however, iron 


must be melted rapidly production 


pushed to the utmost, a positive blower, fur- 


nishing air at twelve to sixteen ounces, is es 
sential. 

The distance between the lower row of tuy- 
the bottom 1s 


eres and an important one, for 


on this will depend the amount of iron it js 
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possible to hold before it is necessary to tap. 
With a minimum of about 14 inches the chances 
of seeing iron coming out of the slag spout, 
or running into the wind box, if the former 
happens to be closed up, are very great. On 
the other hand, this distance is very economical 
in fuel. On the whole, the distance between the 
lower edge of the lower tuyeres and the bot- 
com will average about 18 to 20 inches in the 
best practice. 

As it is necessary to keep a bed of coke 
about 2feet thick above the tuyeres at all times, 
the continuous melting systems, with 3 feet or 
more instead of only half that amount of space 
below the tuyeres, increase the fuel bill very 
much. The advantages derived, however, so 
far as freedom from “bunging up” long and 
heavy runs of melted metal are concerned, 
equalize matters very satisfactorily. Of late, 
it has been customary to drop the charging 
door, or doors, if there are tw», so low that 
no metal need be lifted The best practice 
calls for one door on each side of the cupola, 
with the sill about 6 inches above the floor. 
This will prevent accidents, allow easy charg- 
ing, and, by dumping alternately, insure a very 
good distribution. An electric hoist, prefer- 
ably a double counterbalanced cage system, will 
be found very well adapted when there are 
two charging doors to supply. 

Only after the old blast-furnace type, with 
the incomplete combustion of the fuel, was 
abandoned for the modern system of melting in 
cupolas having a great number of tuyeres, so 
designed that the maximum of air is forced in 
with a minimum of pressure, can we Say that 
a change for the better took place. 

The distinctive difference between European 
and American cupola designs seems to be in 
the addition of a fore-hearth in the case of the 
former. In the United States they are ac- 
customed to the “bull-ladle,” which answers 
every requirement, and is cheaper to keep in 
repair. For irons which chill quickly or where 
a clean metal is particularly desired, it is a 
question if the European practice is not the 
best, provided the iron can be kept hot enough. 

It is strange that the fore-hearth, which is 
so firmly established in American copper and 
silver smelting practice, yielding such an ad- 
mirable separation of slag and metal, and 
throwing the burden of repairing where it can 
be done easiest, should not also have found 
favor among American iron smelters; yet such 
is not the case, and doubtless it is the fear of 
getting cold iron which is accountable for the 
situation. 
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hose of us who are accustomed to pro- 
ducer gas will readily understand the meaning 
of the great flame seen issuing from cupolas 
having but one row of tuyeres. It is the old 
principle of gas making, the carbonic acid gas 
made at the tuyeres combining with more 
carbon from the incandescent fuel above to 
form carbonic oxide. In other words, the 
common cupola is nothing more than a poorly 
constructed blast furnace without any ore to 
reduce, while it should be simply a_ melter. 
lhe second row of tuyeres furnishes the addi- 
tional air to burn the carbonic oxide, and 
thus we get the full value of the fuel for heat- 
ing up the stock above. One never sees a well- 
designed and managed cupola belching forth 
flame from the top of the stack. 

Whether the fore-hearth is likely to be 
introduced into the United States is a ques- 
tion. The efficiency of well-designed Amer- 
ican cupolas is so great that there has hardly 
been a call for this feature, which, after all, 
is simply for storage purposes. ‘The excellence 
of iron and fuel in American practice enables 
great bodies of melted metal to be held in 
an open ladle for a long time, without delete- 
rious results, for gray castings; and for the 
harder classes of work, such as rolls and “mal 
leable work,” the furnace is so much better 
adapted that the cupola is being gradually 
crowded out.—[Richard Moldenke, in Cassier’s 
Magazine. 


Notes on the Bessemer Process. 


In 1853 Bessemer was experimenting with 
the manufacture of projectiles, and, after 
many experiments, it became evident that, if 
his method were to be made a success, it would 
be necessary to make the guns of some stronger 
material than the cast iron that was then in 
use, and to the preparation of such a material 
he turned his attention. He was not a prac- 
tical ironmaker, so he studied all the litera- 
ture of the subject, not then very extensive, 
and, by visiting works and often making con- 
siderable stays, learned exactly what was be- 
ing done, and he secured a place in London 
where he could put experimental plant and put 
his many ideas to the test of actual experi- 
ment. Method after method was tried and 
abandoned, furnace after furnace was erected 
and pulled down, improvements were made in 
old processes, but nothing of very great im- 
portance was achieved. 


At the end of 18 months, he says, “the idea 


struck me of rendering cast iron malleable by 





the 
flu 


sis 


wl 
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the introduction of atmospheric air into the 
fluid metal.” A very simple apparatus, Fig. 
1, was designed for the experiments. “It cen- 
sists simply of an ordinary air furnace, in 
which is placed a 4o-lb. clay crucible, having 
a perforated through the center of 
which a fireclay tube descends nearly to the 
bottom. 


cover, 
In this crucible 10 lbs. or 12 lbs. of 
pig iron is first melted. The clay tube is then 
introduced through the cover in order to con- 
vey a blast of air down into the molten metal. 
In this simple apparatus my first experimencs 
were made, and the important part was ascer 
tained that molten pig iron could be rendered 
malleable by 
through it.” 
It was 


simply passing a blast of air 


that 
passed in the temperature rose very consider- 


soon seen when the air was 


ably, and then attempts were made to blow 


Fig.1 








without This 


found to be possible, and the first tilting con- 


applying external heat. was 


verter (Fig. 2) was designed and patented in 


1855; but most of the experiments were made 
in a vertical fixed converter (Fig. 3). Grad- 
ually the plant was modified, different types 


were tried, and ultimately the present form of 
tilting converter was designed 

By 1856 the process had been proved to be 
practicable on a small scale, and good malle 
able metal had 
simply blowing air 
asked Mr. G. experiment, 
and subsequently, acting on his advice, he read 
a paper before the British 
Cheltenham, on August 11th, 1856, and this 


was the first public announcement of the 


been made from pig iron by 


through 1 Bessemer 


Rennie to see an 
Association at 
new 


process. 


The paper attracted universal attention, and 





t 
on 


many engineers visited Baxter House, St. Pan- 


cras. where Bessemer had his experimental 
plant, and many successful experiments were 
made, as a rule the blow not being continued 
to the end, but being stopped while a little 
carbon remained in the metal. Several iron- 
masters at once entered into negotiations for 
working the process, and experiments were 
made in several places, notably at Dowlais and 
at Glasgow, but in both cases the experiments 
resulted in failure, the metal obtained being 
useless. The first practicable plant was erected 
in Sweden in 1858, a fixed converter being 
used. 

that the 


of the failure was the presence of phosphorus 


Investigation soon showed 


cause 


in the iron, which was not removed during the 


blow. Bessemer had used Swedish pig iron, 


from this 


available for the 


which is free phosphorus, and 


seemed to be the only iron 


process. The only iron district in the United 


Kingdom where phosphorus-free ores occur is 


Pig. 2 


Piy.3 


that of North 


but it was found that even the pig iron from 


Cumberland and Lancashire ; 
these ores contained phosphorus, because phos- 
phoric cinder was added in the smelting. In- 
deed, up to this time there had been no demand 
Such, 


were 


for phosphorus-free irons 


however, 


soon began to be made, and 


known as 
Bessemer or hematite pig, and, as the proccss 
developed, large quantities of suitable ore were 
imported from Bilbao and elsewhere. On the 
24th May, 1859, Bessemer read a paper before 
the Institution of Civil Engineers, 


had 


paper in 


in which he 
done since 
1856, 
had 
believe in it; 


Mr. 


described the work which he 


his British Association and 


showed samples of the metal he made. 


But, alas! no one would now 


and, as a last resource, he, his partner, 


Robert Longden, and Messrs. Galloway, of 
Manchester, joined to form the firm of Bes- 
semer & Co. Land was secured in Sheffield, 


and works were erected. Many other engineers 








2b 


took up the work, improvements were made 
in the deiails of plant, and by about 1880 the 
process was in use on a very large scale ail 


over the world.—[A. Humboldt Sexton. 


Brasses. 


The term “brass” will, for the convenience 
of this paper, be taken as applying to those 
alloys of which copper and zine are the essen: 
tial constituents. The range of composition is 
extremely wide, and many and various are 
the alloys produced as brass. The extent of 
this range may be gathered trom the fact that 
varieties of brass are produced within the fol- 


lowing limits: 


Coppe1 5 . 2. .QO--35 % 
Zinc ce ase ene 10-05% 


Industrial brasses are, however. chiefly con- 


fined to those alloys possessing a decidedly yel 
low or vellowish red color, and of these there 
are many varieties. If anything there is still 


greater variety in the number of names «& 


scribing these alloys. This is doubtless owing 
to the fact that in the early days mixtures were 
regarded as vital secrets and strenuous efforts 
were made to guard the constituents of each 
alloy \s a further security fanciful names 
were adopted which served the dual purpose 
of describing the alloy and concealing its con 
tenis. In not a few instances this practice has 
resulted in three or four names for the same 
alloy and has consequently led to a certain 
amount of confusion. 

The history of the brasses, as is the case 
with the bronzes, is shrouded in antiquity, and 
the study of these ancient alloys is a most fas- 
cinating one for the present day founder. But 
it is not my immediate purpose to enter into 
the antiquity of the brasses further than to re- 
mark in passing that the numerous appellations 
for one and the same alloy may, in some meas- 
ure, be traced to this very cause, viz., the 
handing down through successive generations 
of several names and their consequent corrup- 
tion until each locality came to have its own 
term. As an instance we may quote the alloy 
variously known as “tombac, “princes metal,” 
“Manheim gold.” each of these terms denoting 
the same alloy. It may be mentioned here that 
the direct production of brass, which is to say 
an alloy produced by the union of metallic cop- 
per and metallic zinc, most probably dates 
from about 1740 or 1750 A. D. 

Brass, by its ready adaptability to meet so 
many varying requirements, combined with the 
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comparative ease of its production and ma 
nipulation, has taken up an almost unique po- 
sition among engineering or constructive ma- 
terials. Some variety is met with at every 
turn, and in the form of castings, sheets, rods, 
tubes or wire, it is in large demand for con- 
structive purposes or artistic effects. Pro- 
vided suitable annealing be given. brass can 
be readily pressed or stamped into an endless 
variety of forms, ranging from fire brass shovel 
pans to centrifugal lubricators and oil boxes. 
Sections can be easily brazed, and hence a 
great number of articles are open to manufac- 
ture by stamping and subsequently brazing the 
parts together. In addition to brazing yellow 
metal can be readily “burned,” and if care be 
taken that the burning metal and the article 
undergoing treatment are of the same com 
position no difference in color will be shown 
the “burn” is polished. In marine prac- 
ice skylight guards and similar articles cut 
from strip brass are burned at the miters. To 
facilitate matters the miters are temporarily 
soldered so as to keep the frame in position; 
burning is then a simple matter. The scope 
for burning with vellow metals is wide, in ad 
dition to mending defective castings compli- 
cated patterns may be cut into segments that 
admit of being easily molded, and these seg- 
ments burned together to form the complete 
casting. As in all foundry operations this is a 
process that demands the exercise of care, but 
by a liberal use of this, aided by a rough tem- 
plate or so, four or five segments can be 
burned together to form one casting and in 
such a manner that the joints after trimming 
can hardly be detected. 

The brasses readily lend themselves to ar- 
tistic effects and the constituents may be con- 
trolled in such a manner as to give almost any 
shade of coppery-red, gold or yellow. After 
dipping, polishing and burnishing these col- 
ors are preserved for a great length of time 
by lacquering. Surface colors, or so called 
“bronzes,” can be produced in great variety, 
one of the most familiar being “natural 
bronze,” which is the same in effect as that 
produced on a polished surface of brass by 
the action of the atmosphere, though, of course, 
obtained artificially. Another bronze in de- 
mand is known as “steel bronze,’ which is a 
steely gray color produced upon the surface 
ot brass fittings, such as gas brackets, chan- 
deliers, electroliers, ete. Indeed it can al- 
most be said that there is no form of con- 
structive or decorative work in which brass 


does not play a part. 
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Brass for casting in sand molds must, when 


iolten, be thinly liquid, capable of sharply 


ntering and registering the most minute de- 


re 
ul of the mold, and the casting must be clean 
nd free from pin holes. In the majority of 


1 


cases there is no particular “face side” to a 


isting, for generally all sides have to be fin 
shed or polished. In addition to being of 
good color and sound, brass castings have 


ften to be submitted to hydraulic pressure 


tests before acceptance. Such castings com 


prise water cocks, valves, lavatory and bath 


fittings, etc. Steam fittings are generally cast 
in gun metal, 


and 


precautions usually adopted with alloys 


In mixing melting brass the ordinary 
must 
be observed. Three brief rules may, however, 
be observed in the form of careful weighing, 
low volatili 


quick and uniform melting, and 


ation. The first of these conditions may, on 


the surface, appear needless, but we all know 
that bad results follow careless measuring aid 
weighing. 

The second condition, that of quick melting, 
need hardly be dwelt on here. In a preceding 
paper on “Gun Metals,” this question was dis 
cussed and the same remarks apply with equal 
force to the brasses. 

Che third condition, that of low volatiliza 
tion, is a matter of moment in melting alloys 
so high in zine as are the yellow metals. It 
can hardly be totally eliminated but care and 
The 
sential thing is not to keep the molten alloy 


1 
I 


forethought will accomplish much. es- 


ying in the furnace waiting while the molds 
Have the 
beforehand, and then bring the alloy quickly 
Chis, of 


furnace. 


are being closed. moid ready well 
to the casting temperature and tap 
course, applies to the reverberatory 
The 


can be kept 


percentage loss in crucible melted brass 


fairly low by not allowing the 
metal to lie any length of time in a semi-pasty 
condition, and by keeping the pots well cov- 
ered. 

The 


treated fully in “Gun Metals” and detailed con- 


matter of casting temperature was 
sideration of its effect on yellow metals must 
be held over to a future paper. Che heavy 
fumes given off by the brasses do not by any 
means aid in judging the temperature, but as 
working 
these alloys one learns instinctively to dis- 


“habit is second nature,” so when 
count the fumes at their proper worth. 

The composition of cast brass varies accord- 
In ad- 
dition to the constituent copper and zinc, traces 


of other metals are added for specific pur- 


ing to the requirement of the casting. 


and 


DOSES, 


| Lead is added to facilitate turning, 
also, by the way, to lessen cost of production. 


added to hard- 


The presence of these met- 


[ron and tin are increase the 


ness and tenacity. 
als increases the difficulties of alloying iron, 


especially so, and lead if in excess is very 


prone to out, unsightly 


producing 
Lead 
7 


subsequently to 


separate 


patches in the casting must not be 


used in alloys that have un- 
dergo acid treatment. 


following compositions are selected «s 


being typical of the general varieties of brass: 
TOMBAC 


Copper 
Zine Sais ac crak wae ee 


Chietly used in ornamental or construciive 


work and to give a contrast to yellow metal. 


as. for instance, in the rings of a steam gauge 
case. 
BRAZING METAI 
Copper ..90 to 8O per cent 
Zinc pases sslO tO 20 percent 


The So and 20, known as quarter metal, 5s 


For flanges and the general 


in common use. 
run of castings that have to withstand a braz- 
ing heat, these proportions answer well. 
DUTCH METAL. 
Copper S5 to So per cent 
ZING. ose: ccs. skh tO 20 per cem 


This metal is worked into exceedingly thin 


1 


leaves, The tendency ot 


and used in the arts. 
foregoing compositions to run one 


These 


particular examples have been selected trom 


the three 


into the other will have been noticed 


a host of many similar ones, whose name 1s 
legion and whose compositions are in many 


similar or only varying in small per- 


cases 
centages 
BRASS. 


SHEET OR WIRI 


Brass intended for rolling into sheet or 
drawing into wire ranges from 
Copper .........64 to 74 per cent 
Zine oseces cess ge 10 Zo per Cem 


wire metal purity of constitu- 
The impuri- 


With sheet or 
ent metal is an essential factor. 
ties most frequently found and which militate 

Antimony, 
While work- 


ing into sheet or wire frequent annealings are 


against rolling or drawing are: 


bismuth, arsenic, iron and lead. 


necessary. 
MUNTZ-METAI 

Copper ..60 per cent 

Zinc 


is used for ship sheathings, bolts, studs and 


.40 per cent 








general underwater fittings. It does not cor- 
rode or foul very readily, and the thin coating 
of oxide of zine which is formed on the sur- 
face of the plate prevents to a certain extent 
the attachment of barnacles. Plates of this 
alloy used as sheathing give results equal to, 
or better than, copper ones, and the first cost 
Muntz metal can be 
forged or rolled at a dull red heat. 


is considerably lower. 


ENGLISH STANDARD BRASS. 
Copper . 70 Per Cent 
PANG 60804 hob dawn dens sgONper cent 
his represents a high quality brass. 
COM MERCIAL BRASSES. 

These do not always come up to the standard. 
They run from: 
Copper ..70 to 58 per cent 
ZINC «.05.0..s. -90°tOrd2 per cent 
with more or less lead. Ordinary vellow metal 
will carry about 6™% per cent of lead. The 
presence of a trace of antimony increases the 
holding power of an alloy for lead. The fol- 
lowing composition is a good one and makes 


up a strong, tenacious brass 


Copper ..70 per cent 
Zine Las oa eae eer. Cent 
IG: nods. gee hdlases coc Teper Cent 


It is used for castings requiring a higher te- 
nacity than yellow metal would give. 


NAVAL BRASS 


MGM PEY is ccaeeecc cee 3 62 per cent 
WARE sis ea eaves wtscaange per Cem 
MGl wives cananseeede- Daper cent 


has a high tenacity and is extensively used in 
marine work for bolts. spindles and general 
underwater fittings. 


STERRO METAL. 


Copper .60 per cent 
Line: ... WR hes cies REL RON 
MOR a wae ccninwretsciads.o aero 


Aich metal 1s similar in composition to Ster- 
ro, the percentage of iron varying in different 
samples 

All alloys of copper and zine containing iron, 
in combination, are hard, tenacious and very 
suitable for underwater fittings. They offer 
good resistance to the corrosive action of sea 
water or acid liquors. It must be noted that 
the iron must be in combination, not diffused 


through the alloy in the form of small grains 


or patches \ sample of Aich metal made 
up by the writer containing: 
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SONPEr & eiaec cee iae 60 fer cent 
PANG 6 cscs oa ewe snag ee Come 


TOO, ce vata Eee 3 per cent 


after one week’s immersion in a mixture of 
nitric and sulphuric acids, gave a loss of 6% 
per cent. In making up Aich or Sterro metal, 
the best plan is to previously saturate zinc 
with iron about 7 per cent, and add the cal- 
culated quantity of this alloy to molten copper. 
Hard or brazing solders are used for braz- 

ing brass or copper articles. The compositions 
are so arranged as to give melting points 
slightly lower than those of the articles to be 
brazed. They vary from 

SODBER co:csidacer 60 to 34 per cent 

TARE occ nee 40 to 66 per cent 
When required these solders can be whitened 
by the addition of tin. 


WHITE SOLDER. 
Copper .50 per cent 

PAS 2 Sees Gare a tage 38 per cent 

WIM ki tia kw ee Deine dae ey eet 
They are granulated by pouring the metal 
through a sieve into water. A drop of about 
eight feet gives the most uniform shot. 

Percy LoNGMUIR. 


The Proper Temperature of Casting. 


On page 131 of the May issue of THE 
FouNDRY is a short article by George G. Ure, 
in which the author tries to show the best con- 
dition under which metal should be poured, 
and contends that this is at as high a tempera- 
ture as the molding material would stand it. 
He criticises the way some foundries have of 
casting the metal as cold as possible, and 
terms this a fallacy and a mistake. 

As hot and as cold are two vety indefinite 
phrases when these are applied to the tem- 
perature of melted iron. One may judge from 
either standpoint and yet arrive at the same 
result. Mr. Ure insists that the controiling 
agents whereby castings carelessly poured tend 
to draw are gating, pouring, speed in_ filling 
mold, and size of stream falling from ladle. 
It is difficult to understand how Mr. Ure could 
blame such external influences for what 1s 
properly known as a draw. One might as well 
look to the stream of metal flowing from the 
cupola to the ladle for the cause as to any of 
the above-mentioned agents. It will be ob- 
served that all that has so far been referred 
to belongs solely to external conditions, and 
these have absolutely nothing to do with any- 
thing which takes place inside of the mold 
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after it is cast, assuming the cast to be made 
satisfactorily with riser heads and pouring 

isins sufficiently high and large te supply the 
shrinkage of the metal. 

In considering the causes which lead to a 
draw, molders know that this is due entirely 
to unequal solidification, which may be attrib- 
uted to a variety of influences, but the same 
is most generally associated with unequal met- 
al, or in other words, a faulty design of the 
casting. At the same time a draw is also found 
in a very pronounced form in some of our very 
heaviest castings such as solid blocks, which of 
course can only be classed as being of equal 
metal. To look to increased metal as a means 
of reducing a draw and to cast metal as hot as 
possible would in my opinion be one of the 
greatest mistakes under the circumstances. 

The question arises, does heat increase or de- 
crease bulk in either solid or liquid form? To 
this there can be but one answer. No one ever 
heard of heat decreasing bulk; hence, we are 
quite safe in that with increased 
heat there will be increased shrinkage, and as 
a draw is simply a development of shrinkage 
in its primary form, this evil will be minimized, 
the cooler we can cast the metal. 


asserting 


Wa. RoxpurGcH. 


The Death Roll. 


Joshua Dean, 


one of the most. prominent 
business men of East Bridgewater. Mass., died 
on August 9, aged 71 years. He was born in 
Mansfield, Mass., and moved to East Bridge- 
water in 1870, where he purchased the Old 
Colony Foundry. This business Mr. Dean con- 
ducted up to the time of his death. 


also 


He was 
interested in a number of other local 
enterprises, and had represented his district in 
the State Legislature. 

Henry Smith, a member of the firm of Theo- 
dore Smith & Brother, iron founders, of Jersey 
City, N. J., died on August to after a long ill- 
ness at the age of 51 years. 

John Applin, for 30 years superintendent of 
the mechanical department of the Walker & 
Pratt Mfg. Co’s. foundry at Watertown, Mass., 
died on August 10 at his Newton, 
He was born in Swanzy, N. H.., 
and went to Boston when 18 years old, where 


home in 


aged 72 years. 


he learned the trade of a mechanical engineer. 
Entering the United States arsenal at Water- 
town, he became superintendent of the mechani- 
In 1871 Mr. Ap- 
plin left the arsenal to euter the employ of 
Walker and Pratt. 


cal construction department. 


Gilbert Brown, proprietor of a foundry and 
machine shop at Bowling Green, Ky., died on 
July 26, aged 53 years. He was born in Glas- 
gow, Scotland, and went 20 years ago to Bowl- 
ing Green, where he established himself in the 
foundry business in partnership with Albert 
Colburn. 

Nathaniel well-known 
business man of Pittsburg, died at his residence 


in Allegheny on Sunday, July 21. 


Breading Hogg, a 
Mr. Hogg 
was one of the organizers of the firm of Totten 
& Co... known 
as the George A. Hogg Iron & Sieel Foundry 
Co. 

John George Bowes died at Hamilton, Ont., 
July 20. 


foundrymen of Pittsburg, now 


He formed the iron founding business 
of Laidlaw, Bowes & Co., and when this firm 
ago Mr. 
Bowes took with himself in the business J. R. 


dissolved partnership some years 
Jamieson, the same being continued up to the 
present time under the name of Bowes, Jamie- 
son & Co. 

Edward Hall, of the firm of Qualter, Hall & 
Co., engineers and iron founders, of Railway 
Foundry, Barnsley, England, died July 12, aged 
61. The deceased, who was the sole surviving 
partner of the firm of Qualter, Hall & Co., 
went to Barnsley twenty-six years ago, as fore- 
man at the old foundry in Summer Lane, and 
in 1870, in conjunction with Messrs. Qualter 
and Needham, he 


Foundry, of which he 


established the Railway 
ultimately became the 
sole proprietor. 

William Whiteley, of 
Sons, 


William 
and 
Yorks, England, 
recently at the age of fifty-one years. 


Whiteley & 


machine-makers iron and_ steel 


founders, Lockwood, died 


A Good Description. 


Sixteen molders at the works of the Ameri- 
can Foundry Co. dropped their tools, kicked 
the tlasks to one 


hitch in their 


suspenders and walked out yesterday 


side, took a 


They struck, not on a matter of wages, but 
a little personal grievance, and they vowed they 
would not go back to work until the matter 
was settled satisfactorily to them. 

loday the molders are all back at their work, 
the grievance has been settled satisfactorily to 
both sides, and the iron is running cherry hot 
again. 

The strike of the iron molders is over. 

No bloodshed.— | Rockford ( 111.) Republic. 
Phe 


burned 


Eureka Foundry at Columbus, Ohio, 


\ug. 17. Estimated loss $3,000. 








Personal. 


G. W. Kelley has been appointed foremat 
of Goldens Foundry at Atlanta, Ga. 

Edward Murphy has accepted the position of 
foundry foreman with the Norwood Engineer 
ing Co.. of Florence, Mass. 

Chris Rossback, of Cincinnati, O., has taken 
charge of the foundry of the Niles Tool Works, 
at Hamilton, Ohio. 

John Devine, of Montpelier, Ind., has accept 
ed the foremanship of the new steel foundry 
being built by the Newark (Ohio) Iron & 
Steel Co 

KE. W. Murphy has been appointed foreman 
of the Norwood Engineering Co's. foundry at 
Florence, Mass, 

Jas. W. MeNoldy is now in charge of the 
Chicago & Alton foundry at Bloomington, II]. 

George Leonard, for a number of years fore- 
man of the foundry of the Forest City Foundry 
& Mfg. Co., of Cleveland, has accepted a simi 
lar position with the Harris Toy Co., of To 
ledo, Ohio, who have lately added a foundry to 
their plant 

Charles Steadman, of Addyston, O., has been 
appointed general superintendent of the United 
States Cast Iron Pipe and Foundry Co, for 
\labama and has assumed charge of that office. 
He will reside at Bessemer. The company’s 
plants at Bessemer, Anniston and Gadsden will 
be under Mr. Steadman’s direction. 


Fires. 


Phe main building and machinery of the 
Buhl Malleable Co., Detroit, Mich., were con 
siderably damaged by fire Aug. 1. The loss 
is covered by imsurance. 

The Manistee Iron Works, at Manistee, 
Mich., were burned on the evening of July 31, 
with an estimated loss of $50,000, the insurance 
covering two-thirds of this amount. The com 
pany are large manufacturers of engines, pumps 
and vacuum salt pans, havine a considerable 
export trade. New shops will be built at once. 

The pattern shop of the Davenport Foundry 
& Machine Co., at Davenport, la.. was gutted 
by fire recently entailing a loss of $4,000. 

Phe plant of the J. K. Williams Foundry & 
Machine Co., Akron, O., was damaged by fire 


a short time ago, the fire starting in the foun- 


dry. Insured : 

The foundry of Humphrey & Sons, Joliet, 
Ill.. was destroyed by fire Sunday, Aug. 11. 
Phe total loss 1s about $20,000. The pattern 
room, containing patterns valued at $50,000, 
Was SsadVet 
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Phe plant of the lowa Mfg. Co., at Oska 
loosa, Iowa, owned 
\ug. 4 

The iron foundry of Maher & Flockhart 
at Newark, N. J., 


by a recent fire. 


wv Frank Baker, burne 


Loss $15,000; insurance $7,000. 


was considerably damage: 
A quantity of machinery anc 
valuable patterns were lost. 

The plant of the Standard Foundry Co., at 
Detroit, Mich., was damaged by fire to the ex 
tent of $5,000 Aug. 5. The loss is partially 
covered by insurance. 

The foundry of the Abendroth & Root Mig 
Co., Brooklyn, N. Y., was completely wrecked 
by a recent fire. The loss is estimated at $50, 
OOO. 

O'Rourke & Co., of Peoria, IL, lost about a 
thousand dollars’ worth of patterns in a recent 
fire, supposed to have been started by a spark 
from the cupola. 

The machine shop of the American Machin 
and Foundry Co., at Hanover, Pa., was des 
troyed by fire July 28. The loss is estimated 


at trom $75,000 to $125,000. This plant was 
owned by the American Tobacco Co., and was 
used in the manufacture of its machinery. Two 
hundred men are thrown out of employment. 

1). J. Barker & Co.’s foundry in Picton, Ont. 
was recently damaged by fire to the extent of 
$2,000. 

The Globe Foundry & Machine Works at 
Niles, O.. was badly damaged by fire Aug. 9 

The foundry of the White Mountain Freezer 
Co., at Nashua, N. H., 


The machine shop, foundry and_ storage 


burned July 26 


room of the Gem City Stove Works, at Dayton, 
©)., were destroyed by fire Aug. 2. The loss 


is estimated at $60,000. 


Among the Foundries. 


At the annual meeting of the directors of th: 
Gartland Foundry Co., of Cleveland, Ohio, th 
following officers were elected for the ensuing 
year: J. Feis, president; Emil Joseph, vic 


president: C. M. Miller, secretary and treasur 


er: C. M. Miller, general manager. It was also 


voted that the name of the company be changed 


from the Gartland Foundry Co. to the Superior 


Foundry Co. 

Kennedy Brothers have about completed ar 
rangements for the establishment of a Stove 
foundry at East Thomas, Ala. 

The Excelsior Stove Mfg. Co., of Quincey 
Ill., is building a $30,000 addition to its plant 

the Pond Machine Tool Co., of Niles 


Bement-Pond Co., at Plainfield, N. J.. are t 


enlarge their plant by a 150-foot addition to th 
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sundry and a 100-foot addition to the machine 
lop. It is probable that the power house will 
so be considerably enlarged. All the neces 
iry machinery will be built at their own shops. 
The Central Foundry Co.'s plant at Gadsden, 
\la., will be removed to Bessemer, Ala 
the North Pittsburg Foundry & Steel Co 
is placed the contract for the erection of a 
irge addition to its foundry plant in Alleg- 
heny, Pa. The additional building will be a two 


tory structural steel structure 88 x 160 feet. 

It is reported that Louis Lipp & Co., of Cin 
innati, O., will erect a modern plant for the 
manufacture of plumbers’ supplies, which will 
also include a department for the molding of 
bath tubs, 

H. S. Vrooman, 18th and Sangamon streets, 
Chicago, has entered the foundry supply busi 
ness and in addition will manufacture a line of 
specialties originated by him. 

The Stover Mfg. Co., Freeport, Il. 
ing a new plant, into which it hopes to move 


by Oct. I. 


Is erect 


The company has purchased a tract 


of land, 2114 acres in extent, of which 6!4 


acres will be covered with shops. There will 


be four buildings, as follows: The warehouse 


and shipping department, 320 x 77 feet in 


ground dimensions; the wood = shop, paint, 


packing, blacksmith and galvanizing 


depart- 
ments in a building 554 x 77 feet; the power 
house, machine shop, assembling rooms, svock 
‘ooms and experimental department in a build 
ing 408 x 77 feet, and the pattern shop, core 
room, foundry, rattling room and stock room 
The 


buildings will be built of stone with asbestos 


for castings, in a building 418 x 77 feet. 


roof, and will be equipped with an automatic 
sprinkler system. 

The Whitney Car Wheel Co., of Philadelphia, 
has purchased a site at Camden, N. J., upon 
which it will erect a large modern car wheel 
Plowman, Betz 


manufacturing plant. George 


Building, Philadelphia, Pa., architect and en 
gineer, has been engaged to prepare plans and 
supervise the construction of the buildings and 
e installation of the machinery. The draw 
ngs for the buildings are nearly finished. They 
rrovide for a foundry 150 X 150 feet; an engine, 
iler and dynamo room, 90 x 8o feet; a two 
tory machine and pattern shop, 100 x 70 feet. 
nda 


hich will be of brick and will have slate roofs. 


two-story office 4o feet square, all of 


hey will cost, exclusive of the machinery, 


out $150,000, and estimates for their con 


struction will shortly be invited. Besides these, 


her buildings will be erected from time to 


ne, as it is the intention of the company to 


cover the entire tract with buildings eventually 
and the plans have been drawn with this end 
in view. The officers and incorporators of the 
company are Asa W. Whitney, 


Joseph L. Dailey, vice-president; 1 


president ; 

Fernley 
Joseph P. Mumford, 
urer; James S. Whitney, William S 
and W. B. Smith connected 

Joseph Hill of Hill & Bosley, iron founders, 
Winchendon, Mass., has purchased the old mill 
Mechanic which he will 
in the near future a machine shop and 
foundry 

\ large 


Phoenix [ron 


Brooks, secretary ; treas- 
Darnell 


are also 


site on Street, upon 


eree 
portion of the 


real estate of the 


Foundry at Providence, R. L., 
has been sold by the receiver, Harold J. Gross, 
to the Narragansett Electric Lighting Co. The 
property sold includes only the land and shell 
of the building on ii, the machinery and tools 
still remaining the property of the Phoenix Co. 
With the sale all 
debts will be paid in full. It is probable that 


the company will be reorganized, the roll shop 


money received from this 


removed to the Elm street plant, which they 


still 


foundry purposes or the castings made by con- 


own, and other property acquired for 


tract. The shops are now running on full time. 

The Clyde Iron Works is the new title which 
the North-Western Mfg. Co., of Duluth, Minn., 
has adopted because of the confusion which has 
resulted from the similarity of the old corpor- 


ate name to that of others in that vicinity. 


The capital stock has been increased from 


$20,000 to $100,000. hey have purchased the 
plants of the Northwestern Supply Co. and the 
Clyde Iron Co., and will conduct, in addition 
to their logging tool business, the foundry and 
machine shop formerly operated by these com 


panies. The shop will be refitted and equipped 
with the most modern appliances 


Che plans of the B. F so far 


Sturtevant Co., 
as perte cted, for their 1 


Mass., 


ew plant at Hyde Park, 


contemplate an engine and_ electrical 


shop of gallery type, 120 x 400 feet, two build- 


ings each 8o x 400 feet and three stories high, 


for blowers, heaters, forges, galvanized iron 


work, exhaust heads, ete.. and a foundry 120 


x 400 feet In addition, independent office, 


power and pattern buildings are 


storage 


planned for. Fire proof or slow burning con 


struction will be the rule throughout 
Phe S. Obermayer Co., of Cincinnati and 
Chicago, has been awarded the contract for 


1 


three Whiting cupolas for the foundry at the 
Brooklyn Navy Yard. The J. W 


if Philadelphia, will furnish the positive pres- 


Paxson Co.. 


sure blowers for she same plant 











fhe Lurner Brass Works, who now occupy 
«x building at 122 Kinzie street, Chicago, have 
made arrangements for the erection of a special 
building for their purposes, on the southeast 
corner of Michigan and Franklin streets, Chi 
cago The building will occupy 8o feet on 
Michigan street and 100 feet on Franklin street, 
and will be six stories in height, with a base- 
ment. This building is to be of the best type 
of mill construction, with the floors used for 
the foundry and electro-plating departments of 
fire proof construction. Fire proof vaults will 
also be built for the storage of patterns. The 
new building is to be ready for occupancy by 
November 

Phe Fowler Gas Engine & Foundry Co. 1s a 
new concern organized at Bradford, Pa., which 
will carry on the manufacture of gas engines 
and will do a general foundry business. Four 
shop buildings are being erected for the new 
plant Their dimensions are as follows: 40 
x 100, 40 X 70, 30 x 60 and 35 x 70 feet. 

H. W. Cranz and Walter B. Sonanstine, 
heretofore connected with the Garfield Injector 
Co., at Wadsworth, O., have started a brass 
foundry at Akron, O. 

fhe Thompsons & Sons Mig. Co., of Beloit, 
Wis., will build a machine shop 160 x 60 and “ 
foundry 60 x 120 feet. 

Phe American Bridge Co. has been awarded 
the contract for the erection of the new build- 
ings for the plant of the Webster, Camp & 
Lane Machine Co., to be erected at Akron, O. 
Excavations for the buildings are already be- 
ing made and work on the foundry building, 
which will be 150 x 400 feet, is under way. 


J. D. Hanks. Rome, Ga., has organized a 


stock company for the manufacture of stoves. 
Equipment for stove foundry will be purchased 
Che Perry Patent Trolley Wheel Co. will 
erect a new plant at Terre Haute. Ind. The 
brass foundry will be one of the main depart- 
ments and will occupy one-half of the main 
building 
The Lawrenceville Bronze Co., of Pittsburg, 
Pa.. is completing an extensive addition to its 
foundry and remodeling its present foundry 
and machine shop to better care for the in- 


1 
] 


creased business the company is enjoying. The 
addition is 54 x 96 feet, equipped with the 
latest appliances and will double its former 
capacity. With its present facilities the com- 
pany will be capable of turning out bronze 
castings weighing up to seven tons 

lhe George Challoner’s Sons Co., Oshkosh, 


Wis.. are making considerable improvements 


“TRE FOUNDRY 


in their plant. The company make a specialty 
ot the manufacture of ice making and refriger- 
ating machinery, and also turn out saw mill 
machinery and build machinery to special de 
signs. They have made an addition to the 
works, two stories high, 40 x 90 feet, the 
ground floor of which is mainly used as an 
erecting department. This is equipped with a 
6-ton traveling crane and such tools as are 
essential in completing machines. The second 
floor will be used as a wood working depart 
ment and will have a complete equipment of 
wood working machinery. The foundry has 
improved, the company 
manufacturing all their own castings. 

The Berlin Machine Works, at Beloit, Wis. 
who had contemplated removal to some other 


been considerably 


point to secure more room for their operations, 
have made satisfactory arrangements and aban 
doned the intention to locate elsewhere. The 
city has closed a street to accommodate the 
factory. The company will now improve their 
plant by the erection of a shipping room, 198 x 
100 feet ; addition to foundry, 198 x 85 feet, and 
two machine shops, 310 x 75 feet. Considerable 
new equipment will be installed. 

The Dithridge Steel Car Co. are about t 
build a plant at Newcomerstown, Ohio, for the 
manufacture of steel freight cars. under the 
Dithridge patents. A site of 50 acres has bee: 
secured on the Panhandle Railroad and Ohio 
Canal, and the plant will include a rolling mill 
for the Dithridge patented sections, a_ steel 
casting foundry, a wheel foundry, a machine 
shop, equipped with modern tools, an axle 
torge, and all other necessary conveniences for 
the production of these cars. 

The Chicago Brass Co., of Kenosha, Wis 
is reported to have been purchased by th: 
American Brass Co. It is understood that the 
plant will be considerably enlarged and im 
proved. 

The Salem Iron Works, at Salem, Oregon 
which have been closed for a year, will be re- 
opened by James Gill. Mr. Gill gained his ex 
perience in the iron business in Pennsylvania 

The Norwood Engineering Co., Florence, 
Mass., have recently enlarged the machine shop 
and built new offices. They are now enlarging 
the foundry and installine additional cranes 
and other equipment. 

lhe Interstate Foundry Co., Cleveland, Ohi 
will make a large addition to its foundry, to be 
used for making heavy castings. The output 
of the concern now ts light castings. 

The new plant now being erected by the Co 
operative Foundry, Detroit, Mich., will consis! 
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fa foundry building, 125 x 50 feet, which will 
e equipped with a 20-ton and a 15-ton steel 
‘ane, and one 10-ton and one 30-ton cupola; 
ore room, 20 x 30 feet, with two large ovens; 
machine shop, 85 x 35 feet, especially fitted up 
jor making their special cast iron pulleys; 
pattern shop, 35 x 65 feet: drafting room, 35 
x 20 feet. and pattern storage room, 50 x 59 
The 
modern conveniences, lantern roof running the 
The 


expect to be in their new buildings in about 


feet. shops will be equipped with all 


entire length of the foundry. company 
60 days. 

The Glamorgan Pipe & Foundry Co., Lynch- 
burg, Va., manufacturers of cast iron gas and 
water pipe, special castings, ete., have leased 
the large pipe works of the Radford Pipe & 
Foundry Co., at Radford, Va., which has a ca- 
The 
with 


pacity of from 125 to 150 tons per day. 
latter works are in active operation, 
orders ahead for all the cast iron pipe they can 
furnish for some weeks, and preparations are 
heing made to start up the special foundry 
which will soon be in shape to turn out heavy 
loam castings of almost anv description. 

C. A. Moffett and A. Banholzer, under the 
firm name of Moffett & Banholzer, have opened 
a foundry. 54 x co feet, with pattern shop 30 
x 50 feet, at North Birmingham, Ala. The firm 
will make gray iron castings up to 10 tons in 
weight. 

The Rockford Malleable Iron Works, Rock- 
ford, Ill., are erecting a new building, which 
will add about one-third to the capacity of the 
plant. They are also putting in an additional 
The foundation 
laid 


‘ement, which is a departure from the usual 


air furnace for melting iron. 


for this furnace has been entirely in 
practice. 

The Fred M. Prescott Steam Pump Co. are 
making with the 


West 


This plant consists of a ma- 


good progress new plant 


which they are building at Allis, near 
Milwaukee, Wis. 
chine shop, 76 x 165 feet; foundry, 80 by 145 
feet; power house, 40 x 50 feet: pattern storage 
house, three stories high, 40 x 8o feet, pattern 
shop. 44 X 52 feet, storage shed, 20 x 150 feet; 
otice building, two stories high, 38 x 44 feet. 
\ll_ these 
brick, except the office building and pattern 


buildings will be constructed of 


shop. The largest of the buildings will also 


have steel framework. The company have 


hitherto purchased their castings from other 
parties, but will have their own foundry when 
the new works are completed. This plant is 
being erected near the new works of the Allis- 
Chalmers Co. 


lhe Novelty Works, 


Pa.. who were commenced about a 


Iron Punxsutawney, 


year ago, 
are owners of the Houghten patent reversible 
pump valve and the Houghton 


stem patent 


combination piston red. They now do prinei- 
pally repairing and diamond drill work, but 
within 60 days intend to commence the manu- 
facture of the Mackinzie patent window sash 


le ick. 


foundry which will be 60 x 4o feet. 


They are just commencing to put up a 
The works 
are kept fully employed at the present time 

Milwau- 


an addition to 


The Milwaukee Steel Casting Co.. 
Wis., are 


foundry, covering a ground space of So x 98 


kee, their 


binlding 


feet, and a three-story brick building for the 

finishing department, 60 x 60 feet. 
The Lakeside Malleable Iron Co., 

near Racine, Wis.. have begun the erection of 


Lakeside, 


another brick building, 85 x 214 feet. in order 
The 
company’s business is steadily increasing and a 


to increase their manufacturing facilities 


larger output is necessary. 

The Steel & 
N. J.. recently incorporated, are the outgrowth 
of a firm who for the last 20 years have been 
The 


will operate a foundry, continuing the 


Matawan Iron Co., Matawan, 


manufacturing piano plates new com- 
pany 
same line as formerly made by the firm as a 
specialty. 

The Columbia Iron & Steel Foundry Co., of 
Pittsburg, have recently added to their equip- 
ment a 15-ton Chisholm & Moore compressed 
air traveling crane, two more core ovens, a 
Stilwell-Bierce & Smith-Vaile air 


will be able to produce 


new com- 


pressor. The plant 
about 15 tons of castings per day. 

The management of the Novelty Iron Works, 
“Dubuque Machine Concern,” have decided to 
move their manufacturing department to East 
Dubuque, Hl... opposite Dubuque, Lowa, where 
they have more commodious quarters constst- 
ing of a machine building, 


two-story shop 


foundry building, warehouses and yard room 
covering an area of half a square. The property 
has railroad sidings and other conveniences for 
incoming and outgoing freight. The main of- 
fice will remain in Dubuque, Lowa, and all mail 
should be addressed to that point. 


The Wilham Powell Co., 


manufacturers of steam brass goods. will short- 


Cincinnati, Ohio, 


ly enlarge their pattern shop and foundry by 
the erection of substantial additions, as these 


departments are at present overcrowded 
The Libertyville Foundry & Machine Co. has 
Libertyville, Ill, by L. 


Laveock and R. J 


been incorporated at 
Bugbee, Wm 


Proctor 
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Phe Pass City Foundry & Machine Co., of 
El Paso, Tex., will enlarge and improve its 
plant, practically rebuilding it. 

M. H. Repp and Charles LaPeltz of Oxford, 
N. J.. have purchased the foundry conducted 
by Robt. J. McIntyre. The former 1s a ma 
and the latter a foundryman 

The Keystone Agricultural Works, of Potts 
town, Pa., will erect a large foundry. 

Phe Youngstown (Ohio) Foundry & Ma 
chine Co, will make a number of improvements 
Phese improvements will include an extension 
to the foundry 50 x 100 and iwo electric travel 
ing cranes 

The Chicago Hardware Foundry Co., of 
North Chicago, Ill., 
stock from $30,000 to $65,000. 

The Monterey Foundry & Machine Co., of 
Monterey, Mexico, is reported to be preparing 


has increased its capital 


plans with a view to the erection of an entire 


new plant, rendered necessary by the increased 


demand for machinery and railroad supplies 
in that part of the world 

The Lehigh Foundry Co., at Fullerton, Pa.. 
will extend its foundry building eighty feet to 
accommodate an increasing trade. 

The Altoona Foundry & Machine Co. has 
been organized at Altoona, Pa., and $35,000 
subscribed to the capital of the company. John 
P. Levan has been elected president with B. M 
Bunker, secretary. It is proposed to manu 
facture both gray and malleable iron castings 

The firm of S. G. Barker & Son, of Scranton, 
Pa., have purchased a new site and have let 
the contract for the erection of a foundry 
building 72 x 100 feet. It is the intention of 
this firm to erect on the same plot next year a 
large machine shop and move their whole busi 
ness to the same site with the foundry, when 
they expect to have one of the most modern 
plants equipped with the latest improved ma 
chinery This firm is one of the oldest. 1f not 
the oldest in Scranton; the founder, the late 
Samuel G. Barker, established the business in 
1847, and they have been continuously engaged 
in the manufacture of scales from that date. 
For the past twelve years they have added 
other lines to their business, such as the manu 
facture of mine pumps, railroad frogs and 
switches and general machinery, and the busi 
ness has increased far beyond their present fa 
cilities. A complete outfit for this foundry ts 
being furnished by Edward J. Etting, of Phila 
delphia and New York 

The new plant of the Wahle Foundry & Ma 
chine Works, at Davenport, Iowa, is fast near 


ing completion 


The attempt of certain stockholders of the 
Oxford Brass Foundry Co., of New Haven 
Conn., to have a receiver appointed for the 
coneern has failed 


Merton Odell has purchased an interest in 


he Wichita (Kans.) Foundry Phe firm wi 
be continued under the old name of Sharon & 
Burress. 

The Ideal Heating Co. has purchased the 


} 


( by foundry, at Oskaloosa, Iowa, 


Lsecorge Greas 
and will operate it in connection with their 
heater and radiator factory. The foundry will 
he fully equipped with modern tools and ap 
pliances 

Phe Cleveland & Barr Foundry Co., of Chi 
cago, has been ineorperated with a capital ot 
$25.000 by Richard J. Cleveland, Robt. Bart 
and Louis Halderman. 

The Downington Mfg. Co., at East Down 
ington, Pa. is building an addition to its foun 
dry 

The Taunton Locomotive Mfg. Co., Taun 
ton, Mass.. will erect a new foundry at a cost 
of about $20,000, plans for which are not as yet 
completed, 

The St. Albans Foundry Co., St. Albans, Vt.. 
have been reorganized under the name of the 
St. Albans Foundry & Implement Co., with 
ample facilities for carrying on the business in 
a thoroughly vigorous and aggressive manner. 
The officers are C. A. Tinker, president; W 
Tracy Smith, vice-president and general man 
ager; F. Walworth Smith, secretary and treas 
urer, and J. C. Leshe, general superintendent 

The Lennox Machine Co., Marshalltown, la.. 
have added to their plant a new building for 
foundry purposes, 64 x 148 feet. They will us 
heir old molding room as an erecting shop 
and storehouse. The company are finding a 
heavily increased demand for their rotary bevel 
and splitting shears, which has made it neces 
sary to increase their facilities for the produc 
tion of castings. 

The Ottumwa Box Car Loader Co., of Ot 
tumwa, Iowa, will erect a foundry, and here 
after manufacture the castings it consumes 

The Angola Engine and Foundry Co. has 
been incorporated at Angola, Ind., with a cap! 
tal stock of $20,000. Frank D. Morse, John W 


MeCrory, Orville Carver, Henry Kratz and 


William H. Lane are the directors. 

The Seestedt Bros. Mfg. Co.. of Romulus 
Mich. is erecting a foundry and will hers 
after supply itself with castings. 

Tate, Jones & Co., of Pittsburg, Pa., have 


purchased a site at Leetsdale, Pa.. on which 


will erect a new plant to include a foundry ané 
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chine shop. The concern makes elevating and 
nveying machinery, pumping power for gas 
d oil wells and gas engines and gas burners 

Che Northern Foundry & Machine Co. has 

en incorporaied at Milwaukee, Wis., with a 
capital of $25,000 by M. J. Church, Edward B. 
and Aug. F. John 


dry formerly operated by the 


(Cailmour The large foun 
Hoffman & Bill 
and a 


crane 1s now being put in together 


gC 


gs Co. has been leased new electric 


with other 
equipment 
The American Clayworking Machinery Co.. 


Buevrus, 


Ohio, is building extensive 


new 

ops at that point he foundry will be 
doubled in size. 

Phe South Omaha Foundry Co. is a new 


concern which has entered the foundry busi 
Omaha, Neb. J. J. Cole and J. F. 


the main movers in the new en 


ness at 
Pierron are 
terprise. 

C. W. Witherel, of Rock Island, Il. 


Nish a factory for 


will es 
the manufacture of gas 
engines at Algona, Iowa. A foundry will be 
ult in connection. 

J. B. Henjum & Son, of Wells, Minn., have 
built a foundry and installed complete equip 
ment for general foundry work. 

The Wellsburg (W. Va.) Foundry & Heat 
ng Co. has completed its new plant and begun 
operations, 

\ new stove foundry has been organized at 
\la., and will be known as the A. & 
J. Manufacturing Co. 


Gadsden, 

Otto Agricola is pres 

ident and general manager. 
Mockley & Sailer, of 


are enlarging their 


Bros. 


Menasha, Wis.. 
foundry by an addition 
which will accommodate twenty extra molders. 

B. C. Beach & Co., 


re building new 


of Winchester, Ontario, 
shops. 
Lang & Scharman, of Marshfield, Wis., are 
building an addition to their foundry. 

Clark & Demill intend building a new foun 
\ Preston, Ont. 

the National Foundry at Troy, N. Y., also 


known as the Empire Foundry, 


dry at 


which has for 
some time been operated by James Hislop, is 
t Michael 


Bradley will be associated 


be conducted by a stock company. 
Norton and Wim. J. 
vith Mr. Hislop in the new company. 

Hector Gawley, of Tacoma, Wash., will oper 
te a foundry in connection with his machine 

Phe Grout Foundry, at Grimsby, Ont., is 
on to be reopened under the management of 
new organization, 
Che Hunter Foundry, at Fredericksburg, Va.. 


s been purchased by A. Randolph Howard 


A Molder’s Factor of Safety. 
Usually a 


engineering computations because SCOTT 
] 


Cl 


factor ot safety 1S required 1n 


of the 
ements entering into them are not accura ely 


known Vhe pressure or strain to 


which a 


be subjected or the strength of 


may 


he materials used therein are largely matters 


of guess work: consequently an allowance has 


to be made tor this unknown quantity, and this 


is commonly called the factor of.safety, and 


under certain conditions it has also frequently 


io as the factor « 


been alluded f ignorance. 
Vhis term for Mr. 


William Roxburgh’s “Molders’ Factor of Sate 


seems to be the proper 


ty,” as the same is set forth on page 257 of the 


\ugust number of THE Founpry. A column 


1 
| 


of molten metal three and three-fourths inches 
high gives about one pound of pressure to the 


and he 


allowing one 


square inch, introduces his factor of 


safety by pound pressure for a 
‘olumn four inches high. Accordingly his pres 


sure is figured too low bv over six per cent, 


and if he actually followed his own figures he 


would get into trouble. As a matter of fact, 
however, he no doubt gets his figures and 
then prepares for a pressure much greater, and 


in the end comes out all right his 1s where 


his real factor of safety comes in, but it 1s not 
absolutely 


necessary in this problem, for, if 


desired, we can give the exact figures of all 


elements. The pressure of a body of molten 
iron one inch deep will be 


ofa 


almost exactly .26 
pound on each square inch of surface. 


Phe total pressure on the surface will of course 


e dependent on its area, and the surface to 


| 
the metal 
Vertical 


e ¢onsidered here 1s only that against which 


comes, measured horizontally 


surfaces do not count and inclined 


surfaces should be measured by their projec 


therefore, it 1s easy 


tion on a horizontal plane; 


to find the area Phe height of metal is the 


distance between the metal in the pouring 


basins and the average of those surfaces against 
which the metal comes, neglecting vertical ones 
fo tind out the upper 


(the 


pressure on a cope, 


multiply these two surface in square 


inches and the height of iron in 


inches) then 


multiply the result by twenty-six and divide 


Vhis 


and you can then subtract the 


by one hundred gives the pressure in 


pounds, weight 
of the cope, cores, etc. to find the we ight neces- 


sary to put on. There is no use in practice, 
however, in finding the height of the average 


ne is used 


surface of the cope, so the parting line 


instead, and this gives a factor of safety which 


is on the right side. By neglecting the weight 








of the cope another factor of safety can be 
introduced. In some cases many also prefer to 
multiply by thirty instead of twenty-six for the 
sake of convenience, and this adds another 
factor of safety of over fifteen per cent. 

It seems to me that it is better to get all the 
figures as nearly right as possible without go- 
ing to too much trouble, and then to apply the 
“bone theory.” which is, that if you have a 
feeling in your bones that the result is too 
small, add more weight until you feel safe. 
This is the more pertinent in this problem, be- 
cause the pressure can be figured exactly, and 
the weight put on is known absolutely, so the 
only thing which is to be guessed at is the 
weight that the cope will stand, and if so 
many factors of ignorance are introduced into 
the computation, the chief danger there ts, ts 
that of getting too much weight on. 


A. E. Fay. 


Multiple Molding of Small Steel Castings. 

Referring to an article in the last issue of 
PHe Founpry under the above heading, I will 
state that, while in charge of the Baldwin Steel 
Foundry at Burnham, Pa., also known as the 
Standard, [ introduced this system of making 
small castings as well as piston heads, cylinder 
heads, cross heads, wrenches, ete. 1 carried 
the system so far as to make locomotive frames 
twenty-six feet long, three at a time, the mold 
taking from twelve to fifteen thousand pounds 
of steel. Small ‘castings up to five hundred 
pounds each were cast multiple in shell or 
flask as described in your August issue. The 
number which can be cast at one time only de- 
pends upon the number of cores put together 
and the amount of steel your ladle holds. 

The engine frames referred to were cast in 
a pit made for them which had an incline of 
about fourteen inches in twenty-six feet. The 
frame pattern was made in sections to fit the 
core boxes, the cores when dried and_par- 
tially burned so as to permit shrinkage of the 
castings in cooling, were placed, three sets at 
one time, in the pit. and a small space of about 
four inches between the cores and the side of 
the pit was then rammed up with green sand. 
The cores were then secured on top and the 
whole lot cast at one heat. 

This has been several years ago. but the 
facts can easily be substantiated by all parties 
connected with this foundry at that time 
Later the writer, while in charge of the steel 
foundry of the American Hoist & Derrick Co. 
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at St. Paul, Minn., introduced the same systen 
at that shop and at other plants later on. 

While this system of molding is desirabl 
where ladles of large capacity are used, yet 1 
should not be forgotten that the best smal 
steel castings are made at less expense in greet 
sand by the quick converter process. 


E. C. WILLS. 


Pressure of Fluid Metal. 


\fter reading Mr. Roxburgh’s article in th 
August issue of THE Founpry, I am inclined 
to believe that this gentleman has overlooked 
several conditions regarding the pressure oj 
liquids being proportionate to the ‘magnitud 
of surface 

No one will deny that there is more pressur: 
upon the bottom of a mold for a solid dise than 
for a piston ring of the same diameter, but 
the pressure per square inch is the same if the 
height of mold and pouring heads are identical 

To the end that Brother Roxburgh may con 
vince himself that the increase of surface does 
not increase the pressure every way, he should 
perform a cheap experiment, which he may do 
by obtaining two pieces of pipe, varying in 
diameter, and boring two holes of the same 
3y filling these 
to the same height with water, and then open 


size near the bottom of each. 


ing the apertures at the bottom, it will be seen 
that the water will spurt from both with equal 
velocity. 

It seems strange that after all that has been 
written and said on this subject that the aver 
age molder should find it so difficult to get it 
into his head that height, and height only, is 
what increases or decreases the pressure pet 
square inch of all liquids. In a mold the sides 
are relieved of pressure as soon as the metal 
is congealed, the bottom of same continuing t 
carry the pressure due to the weight of the 
metal less the height of the pouring head. 

If magnitude of surface increases pressure in 
every direction, there would be no need of citi 
zen towns building high water towers. All 
they would have to do, if Mr. Roxburgh’s 
theory were correct, would be to increase the 
diameter of their water towers instead of the 
height. 

LC, Jewett 


Wm. Fenton, Jr., one of the chief stockhold 
ers of the Junction Foundry Co., Worcester 
Mass.. will retire from that firm and start 


new foundry at South Framingham, Mass. 
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A Pulley Molding Machine. 


This machine was designed and built for the 
purpose of molding pulleys and _ flywheels, 
where large numbers of various sizes were 
used. It is a great timesaver, is inexpensive 
and very simple, there being nothing about it 
that is subject to wear or liable to get out of 
order. 

The flasks used are both other 
words, the drag portion of the flask is exactly 
the same as the cope, and they are each sup- 
plied with two pins. These are located by the 
use of an accurate jig, and are a close sliding 
fit in both the flask and 


copes, in 


in the holes in the 
machine. 





vertical 


Fig. 1 is a top view and Fig 2 a 
section of the machine. A is a cylindrical case 
with inwardly projecting flanges B. C 
central hollow column forming a guide for the 
movable plate D. FE is an air cylinder with 
a piston and rod, the latter connected to cross- 
pin F passing through the hub of plate D 
Bolted to plate D is a ring G extending up 
through the space between the outer ring H 
and the central plate 7. On this plate the par- 
tern of one-half of the pulley arms and hub is 
fastened. The air cylinder E is supplied with 
compressed air by a fourway valve, admitting 


is a 


and discharging air on either side of the piston, 
moving it up or down as desired. 

Ring G is the pattern of the rim of the pul- 
ley, and is of sufficient width to make the pul- 
ley rims of any width desired. It may be of 
any desired thickness or diameter within the 
range of the machine. For example, to make 
a pulley 36 inches diameter, the ring would be 
36 inches, plus the shrinkage and the stock re- 
quired for finish. The inside diameter of the 


outer ring #7 would be the same as the diame- 
ter of the ring pattern. The diameter of 
the inner plate / would be the same as the 
This ar- 
rangement will hold good on all sizes of pul- 


‘jl 
ee a ee 


inner diameter of the ring pattern. 
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The Foundry 
leys that can be made on the machine. To 


make pulleys or flywheels of various sizes it 
is necessary to have the rim pattern or ring, 
the outer ring and the inner plate for each 
size. 

In operating the machine, the ring pattern 
is pushed upward one-half of the width of 
the face of the pulley wanted. This is done 
by the air piston. When in position the air is 
imprisoned under the piston, and the movable 
The flask 
is placed in position and rammed up, the ring 


plate is fastened by the screw L. 


pattern is withdrawn by the piston and the 
flask is then lifted, turned on its trunnions and 
set on the molding floor. Another is then 
rammed up and placed on the top of it. These 
molds require no dressing whatever. 

The machine may be set in a pit, if desired, 
and it should have a good air lift and crane 


over it. It is a great time-saver, and much 
better work can be done with it than in the 
ordinary way of molding such work.—[B. W. 


lr. in American Machinist 


When is Machine Molding Economical. 


All kinds of castings are not profitably adapt- 
ed to machine molding. Those of very large 


dimensions are generally excluded, notwith- 


standing that the capacities of molding ma- 
chines have been greatly increased in recent 
years. Castings of great depth and intricacy 
are ill suited to this method. But work having 
a considerable amount of detail, provided it is 
shallow, is eminently adapted for the machine. 
It is not easy to state the case in general terms. 
But fairly deep work, provided it is plain, is 
much better lifted by machine than by hand. 












But a machine will lift only vertically, while 
some patterns have to be drawn out at an an- 
gle, or with a special twist; or drawbacks or 
loose rings of sand will modify matters so much 
that the machine would rather complicate than 
simplify molding. Work with middle parts, or 
cheeks, is not adapted for machine molding. 
Cylindrical sections are highly adaptable. The 
best of all is that which is shallow and easy to 
ram and deliver. And the highest economies 
are obtained by the grouping of numerous 
small pieces on one plate. It is obvious that 
for work in which the making, setting, and fix 
ing of cores occupies more time than the actual 
molding of the pattern, the economies of ma 
chine molding are not so great as that in which 
the conditions are reversed. 


Though it is true that the more h 


ghly spe 
cialized the work of a foundry is, the greater 
are the economies effected by machine mold- 
ing, yet too many firms make the mistake of 
thinking that machines are economical only 
when a large volume of work has to be done. 
A tew dozens of molds will often pay for 
putting the pattern on a machine, for, like 
turret lathe work, when a firm gets into the 
system, the time occupied in fixing up a given 
job tends to diminish.—[Joseph Horner, in 


om 


‘assier’s Magazine for August 


Shop Practice at the Worcester Polytechnic 
Institute. 


In his description of the foundry practice of 
the University of Illinois, published in_ the 
May number of THE Founpry, Professor Ran 
dall leaves the impression that mechanical en 
gineering students are given but nine hours 
instruction per week in the wood shop, forge 
shop and foundry, and seven and_ one-half 
hours per week for one year in the machine 
shop. It may be of interest to compare this 
with the shop practice of the Worcester Poly 
technic Institute of Worcester, Mass., where 
they get an average of ten hours per week in the 
wood shop during the first year, and twelve 
eight and four hours per week during the sec- 
ond, third and fourth years, respectively. This 
is exclusive of mechanical engineering labora 
tory practice, of which the students get seven 
hours per week throughout the Senior vear, 
and inclusive of foundry and forge practice, 
which begins during the second half of the 
Freshman vear 

That this shop practice is not given at the 
expense of engineering studies is shown by the 


fact that the number of hours’ work varies from 
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50 to 58 per week, counting two hours’ study 
for each recitation. The number of recitations 
so counted, including lectures, laboratory and 
shop practice, is usually thirteen per week, 
but 1s less in the Senior year, when a great deal 
of time is spent in laboratory and thesis work. 
Besides the time mentioned, each student has 
to make up 1608 hours extra shop practice dur 
ing the summer and other vacations in each of 
the first three years. During the whole course 
they receive more than two solid months of 
wood work and five months of iron work, 
counting ten hours per day. 

Che woodworking course, which is taken by 
the chemists and civil engineers, as well as 
the mechanical and electrical engineers, leads 
up from simple operations to pattern mak 
ing and cabinet work. Pattern making com 
mences somewhat before the middle of the 
year, with very plain patterns and core boxes, 
and gradually advances to the more compli 
cated forms of large patterns for actual use in 
the foundry. During the first steps in the wood 
working and pattern making courses the stu- 
dents for the only time during their entire 
shop work produce articles that are not used in 
shop practice, for it is the policy of the institute 
to operate the Washburn shops as a manufac 
turing establishment, a number of skilled work 
men being constantly employed to work side by 
side with the students on the various contracts. 

The foundry is equipped with a 26-inch cu- 
pola, three 14-inch crucible furnaces, a core 
oven six by six feet in size, tumbling barrels, 
pickling vats, grinders, and a modern traveling 
crane with a capacity of two tons, all presided 
over by a number of skilled workmen and 
instructors. Besides the instruction in metal- 
lurgy, common to all courses, which includes 
the study of fuels, ores, methods of blast fur 
naces, reduction, and uses of products, especial 
ly for foundry work and the manufacture of 
wrought iron and steel by various processes and 
the intluence of other elements on iron and 
steel, the chemists have a half year’s course in 
foundry and boiler practice. 


A. IS. Fay. 


Sweeping a Large Spur Pinion. 

The pinion, the making of which is here de- 
scribed, was 5 feet in outside diameter by 2 
feet face. Its outline is shown sufficiently in 
Figs. 3 and 7. 


4 tons. 


Phe casting’s weight was about 


Finding the size of the plates wanted, we 
cast in open sand a bottom or bed plate 
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nd a cope plate H, Fig 7, 
with vent holes at / 


also shown in Fig 
"also holes to bolt the 
res. These holes are in a circle; one in Fig 
The 
holes re 


is marked a, showing washer and nut. 
ed plate is plain, with just the 
quired, while the cope plate has prickers on 
the face to hold the loam, those near the edge 
heing short, while those in the circle between 
and s, Fig. 7, 
We now dig a hole in the floor and bed 
down the spindle seat 


are 34 inch longer. 

1, Fig. 1, leaving spin- 
dle in the seat while doing so, and plumb the 
spindle, wedging under the outer edge of the 


2 











Fig. 1 


THE BED AND THE SWEEP. 


seat to throw spindle either way as required, 
and then the sand is rammed solidly around it. 
rhe spindle is then removed, the bottom plate 
J is placed and the spindle put back. Fingers 
D D are set fast on the spindle, the strike 
E E 1s bolted to the fingers and raised high 
then 


enough to clear the plate. It is swung 


around, and the plate, if neccessary, is raised 
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Fig. 2 


COPE*HALF OF MOLD 


to meet it. The plate being leveled. the strike 
is then raised high enough above this bed plate 
to leave room for one thickness of brick and 


the loam to go on top of them and for them 


to be laid in mud, as the molders call it. This 
being done, the bricks are laid, leaving them 
some distance apart, and having the mud 
very coarse and open; burnt molding sand 
with some fire sand mixed in, and wet with 
thick clay wash. Around the holes’ where 


bolts will pass through this plate to bolt down 


shown at 7, Fig. 7. the 


bricks have cinders filled in between them, and 


he drag cores, as 


lhe 


hole for the bolt 1s made by setting a gatestick 


only enough mud to keep them in place. 


and bricking around it, and the same for the 


main vent 1’, Fig. 7. The bricks are brought 


up to within the distance from the strike chat 
the thickness of loam is to be. The bricks be 
ing set, the thickness of loam is thei swept on, 
and after be- 


forming the line VJ, Fig. 1, 


ing allowed to set it 1s given a finishing coat 
country has its loam 


favorite. A 


part of the 
and 


Every 


mixture, every molder his 
good mixture is 4 parts fire sand, 1 of coarse 
Jersey molding sand, 1 of white pine sawdust, 
with For fin 


1 of ground clay, wet water. 


ishing—4 of molding sand, 1 of fire sand, 
passed through a No. 8 riddle, wet with sour 
beer 

The spindle is removed and the part where 
the iron is to le is given a good coat of black 
ing and this part is then placed in the oven to 
place of 


dry. The cope plate then takes the 


the bottom plate, and a thickness of loam 1s 
being 
bed 


plate in general lines, except that it has the 


swept on, gate holes, vent and riser 


formed. It is the same as the drag or 


gate and riser holes in addition, and is fin 





PLAN Of} 


MOLD 


ished the same and also is swung into the 
oven. 

Meanwhile cores have been made, Fig. 4, 
which are to be bolted to the drag plate, and 
also to the cope, the drag cores having a print 
in them for core D, Fig. 3, D, Fig. 7, to set 
in, while the cores for the cope plate are flush 
Also, 


form the outside of the 


and have no made to 
teeth of 


sand to leave larger teeth on the casting than 


print. cores are 


gear, with 
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are really wanted when finished, as these teeth 
are to be all machined to the required pitch. 
Those sections, Fig. 8, to form the outside, each 
have a staple in them to hook on to when set- 
ting, as have the other cores. The drag plate 
being dry, it is swung again to the position oc- 
cupied while being bricked and loamed, but it is 
blocked up high enough to allow a man to get 
under it, and is lowered with the spindle in 
position, and centered by the spindle and lev- 
eled. <A straight strike is now bolted to fin- 
ger D, Fig. 1, with a finger on it set to the 
proper radius for the outside of cores x S.# 8; 


B 
A Fig. 4 





CORE BOX AND CARCASS. 


x «x, Fig. 2. The cores are then placed in 
position and set to the strike, and having been 
fitted, each core is raised and paste is applied 
around the outer edge on the bottom of each 
core, cire being taken that the paste does not 
extend more than 2 inches inside the edge, 
having it just about thin enough, and seeing 
that there is no chance for the squeeze to 
force it into any vents when bolted home. As 


each core is taken up, pasted and replaced, bolt 
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ELEVATION OF MOLD. 


T is passed down through carcass E, Fig. 7, 
also shown at C, Fig. 3, a washer being used 
underneath at F, with nut, and screwed up 
solid. In the bottom of the core are a num- 
ber of channelways to bring the vent from 
core to hole |’, Fig. 7. After these cores are 
secured we have Fig. 2 above line \V. Bolt- 
heads a a, Fig. 3, are now covered over, and 
cores 1), Fig. 3, Fig. 7, set to a gage, cracks 
between the cores, as at a a, Fig. 2, are slur- 
ried up, and the whole placed in the oven for 
a short time. 

The cope plate next takes its place, and goes 
through the same operation, except that there 


are no PD cores to set. So we have Fig. 2, 
without lines a showing, when ready to go into 
the oven. The drag plate was the same, ex- 
cept that it had a row of bricks on top of the 
plate first, to give a chance for the escape of 
the gases. 

The drag part is taken from the oven and set 
on a specially prepared bed, with channelways 
arranged to bring the gases from the cores 
to the outside, under the plate. Cores L, Fig. 
3, Fig. 7, have to be set, so the bed is ar- 
ranged around the spindle seat, the hole 
through the plate being but little larger than 
the spindle, and the spindle a short one. A 
strike is now bolted to the finger, raised as 


Fig. 6 
TOP OF MOLD. 


high as required, and set-screw H, Fig. 1, is 
set to hold it. The shoulder is swept at M X, 
Fig. 2, Fig. 1, as a guide for bottom, and 
shoulder to match is in the section cores L, 
Fig 3. A wall of brick is then laid up against 
the cores, but left open at places back of cores 
for vent to escape, /, Fig. 3, care being taken 
that the last row of bricks is even with the top 
of the cores. A fire basket is hung on an arm 
on the spindle, and the wall heated up to set 
the mud, the bricks are laid in. The fire 
basket and spindle are then removed, and a 
plug is dropped into the seat of the spindle and 
sand rammed in on top of it, then some core 
sand, dried in there with a red-hot washer. 
The center core of the required length is then 
set. 

The cope plate is now taken from the oven 
and turned over, which being done, the cores 
x x, x x, x x hang from it and it is lowered 
on to the drag. some flour being sprinkled 
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along on top of cores L. You then have the 
inside as shown in section in Fig. 7; but re- 
member that the mark on the drag must match 
the mark on the cope. 

Finding that everything bears aright and 
any crushes that have appeared being re- 
paired, the cope plate is lowered on for good, 
first pasting along the tops of cores L at X, 
Fig. 3. Clamps a, Fig. 5, are then slipped on 
over the bottom and top lugs B C. Wedges 
D E are driven lightly in, and 
secured. We now have Fig. 5. 
The curbing H, Fig. 6, is then placed around 


the same as 
the mold is 























~ 








Fig. 7 
VERTICAL SECTION OI 


MOLD. 


and bolted together. 
iron. 


This is made of boiler 
The holes for gatesticks and riser have 
some cotton waste pressed lightly in them to 
keep out stray dirt, or some pieces of board are 
laid over them. The sand is then rammed in 
between the brickwork and the curb H, Fig. 
6; the cotton waste is removed and gate- 
in at B B, and riser at C, also E. 


These risers are to be churned. 


st icks set 


The runner 
box D is put in place, and runner FR built. 
The cotton waste is removed from the vent 
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D 
Fig. § 

CORE BOX FOR TEETH. 
hole, and the channelways under the mold are 
looked to. A coarse vent wire is run down 
next to the brickwork, to allow the gases 
from the teeth cores to escape. When build- 
ing the runner the box is raised slightly from 
the plate and some straw ts laid down to bring 
the vent to the outside of the runner box from 
he center core. 

A and B, Fig. 4, show the core box for cores 
K K, Fig. 7, while C, Fig. 4 shows the car- 
‘ass used in the core, with space for bolt to 
ass through to hold down the core. Fig. 8 


shows the core box to form the sections for 
the outside of the gear, as L, Fig. 3. While I 
should use a special rough carcass cast in 
open sand, rods used, but the 
teeth must be rodded and vented. One core 
of the outside sections is stopped off by drop- 
ping a piece made for the purpose into the 
box. 


may be sand 


Do not be in too much of a hurry to get 
a gear of this style out after casting —|R. H. 
Palmer in American Machinist. 


Some Hints on Foundry Mixtures. * 

Increased rapidity of chemical methods has 
enabled consumers to hold iron in cars while it 
is being analyzed, so that if not suited to their 
use, it may be rejected without further cost. 
A good method of sampling consists in select- 
ing two pigs from the surface of the car-lot 
equidistant from each side or end of the car 
and two more from the bottom at the same cr 
different distances from each side or end of 
the car, depending upon no other ideas for the 
selection. These pigs should be broken to ex- 
pose new sections and drilled about one inch 
from the middle, and equal quantities of fine 
sand-free, oil-free drillings mixed intimately 
by rolling on paper. One ounce of this mixture 
is sufficient for complete analysis. If several 
cars of the same lot of iron are to be sampled, 
one pig from the top and one from the bottom 
of each car is sufficient, they being selected by 
some mechanical means as above, and drillings 
from all cars mixed as before. 

If several cars of the same iron are to be 
placed in one pile in order to equalize the dif- 
ference in the car lots, the first car unloaded 
should be distributed horizontally and evenly 
throughout the length of the proposed pile, the 
second car-lot similarly on top of this and so 
on. Then by using vertically downward from 
one end of the pile, iron will be obtained which 
will conform very closely to the analysis of the 
mixed drillings from the cars. 

SCRAP, 

Scrap from the previous day’s work will 
need no analytical attention. It will generally 
be found .25 per cent lower in silicon than the 
mixture. It will have lost about one-fifth of its 
manganese, provided that was not very high, 
in which case it will have lost somewhat more. 
Its sulphur will be higher to an extent indi- 
cated under “Figuring Mixtures’ below. 

Foreign scrap should be piled according to 

*From the third edition of a booklet entitled “A 


Few Facts of Value to Foundrymen,” by Frank L. 
Crobaugh, M. S., Cleveland, O. 
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its kind. <A fit sample for analysis would be 
mixed drillings from several representative 
pieces 

COKE. 

This may be sampled by taking say, thirty 
pieces the size of hickory nuts from different 
parts of car or pile, preserving in the sample 
the relative characters thought to exist in the 
pile. Some pieces should be broken from the 
interior of larger ones. This sample should 
be broken to the size of sawdust, intimately 
mixed, and one ounce sent for analysis. 

Since the sulphur in the casting is influenced 
largely by the sulphur in the coke, a knowl- 
edge of how much sulphur it contains is im- 
portant. The amount of coke needed to melt 
the charge also influences the sulphur in the 
casting as well as the expense of melting. 
herefore, coke high in fixed carbon and low 
in ash should be sought. In good practice 
about 4 per cent of the sulphur in the coke is 
taken up by the iron, as illustrated by example 
to follow. Rapid melting tends to lessen the 
sulphur taken up by the iron. Good foundry 
coke should not contain to exceed 8 per cent 
sulphur, which will yield about .032 per cent 
to the casting. 

FIGURING MIXTURES. 

Formula for light gray iron castings. To 
illustrate, take the following formula for light 
gray iron castings, which has been repeatedly 
tried and is known to produce soft castings 
with low shrinkage and ample strength. 
Silicon in mixture about.........3.60 per cent 
Sulphur in mixture not to exceed. .04 per cent 
Manganese in mixture not to ex- ~ 

PEO ck ei sack ss Hee ene ees yor Ber Cent 
Phosphorus Between .6 and 1.00 per cent 

A mixture conforming to the above is most 
readily obtained by tabulating the quantities of 
pig and scrap according to their analyses, as is 
shown in the following examples, and will 
vield a casting about 3.35 per cent in silicon, 
80 in sulphur and .40 1n manganese, with 
phosphorus slightly increased according to 
coke content. 

SILICON. 


Biacan Silicon Total 






Kind of Lron. Baad Con- Points 

* tent. Silicon. 

Home Scrap. e nce naneeee S00 2680.00 

Foreign Scrap. ainombon tiaras 100) 200.00 

Pig Iron A, ; of went 200 290.00 

Pig Iron B epee Soe 550) 1320.00 
RNIN 20.3, anc oS ea ceeeaads sA0 273 

2,000 7220.00 


Therefore, 7,220 divided by 2,000 equals 3.61 
per cent silicon in mixture, about 3.35 per cent 
silicon in the casting. 


SULPHUR, 





Sul- Total 
Kind of Iron. Rounds) paer | Points 
: -le : 
tent, | Sulphur. 
ERIE SPIN 6 ocxccsrasenuseseuss SOO) .OS80 64.000 
Foreign SCPap «......0s<053..... 100 100 10.000 
ga ee 200 025 5.000 
Pig Iron B..... : : 550 021 11.550 
BPNEE SOON ss cc sscts savas seen, wiocees 350 010 3.500 
2.000 94.050 


Then o4.05 divided by 2,000 equals .042 sul 
phur due to iron and adding .032 sulphur due 
to coke gives .074 sulphur in casting. 

It may be readily seen from the above 
examples that they are simply the result of 4 
relative adjustment of the different irons, tabu 
lated in such a manner as to admit of a ready 
change in the irons used and of the kind of 
casting produced. Thus, in case it were de 
sired to drop pig A and substitute all pig B it 
would be effected by increasing pig B some- 
what more than the weight of pig A used, and 
decreasing the weight of pig C, keeping 2,009 
pounds in the mixture. Other constituents of 
the mixture should be figured in analagous 
manner. From an analysis of the casting any 
necessary adjustment of the mixture may be 
made 

FORMULA FOR OTHER CASTINGS 

Phe safest method of obtaining mixtures that 
will produce other varieties of castings is to 
analyze mixed drillings judiciously taken from 
several castings that have proven satisfactory 
The drillings should be taken before the cast- 
ings have been annealed. The carbon in an 
nealed malleable castings varies with the areaof 
the cross sections. Drillings should be taken 
by planer from cross sections. 

With such information and a knowledge of 
the method of melting, one may select irons of 
suitable analysis to duplicate the castings in 
question. 

GENERAL REMARKS. 

Iron high in manganese will not produce soft 
castings with low shrinkage. 

If silicon must be high to produce a desired 
casting, and strength is to be maintained, thi 
phosphorus must be diminished, as both ele 
ments weaken the casting if excessive. 

Sulphur increases fusibility of cast iron, but 
makes it sluggish when molten, giving rise to 


blow-holes in castings. 
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High phosphorus irons are adapted to deli 
te patterns, because such iron is very limpid 
hen molten; the castings are very much weak- 
ned, other things being equal. Silicon besides 
eing a softener, if used in proper proportions, 
creases fluidity and fusibility. 

Graphite and combined carbon in castings 1s 
rgely regulated by the percentage of other 
ements 


present. 3.35 per cent silicon in a 
isting, other conditions being equal, will us- 
ally produce maximum graphite; hence in 


heavy castings where greater density and 


trength are required, silicon must be reduced 


to 1.25 per cent—1.80 per cent. or lower for 
special purposes, thus diminishing the graphite. 
\ coke iron of the same analysis as a char- 
coal iron will produce the same results. 

It is necessary to select irons as high in car- 
bon as will be needed for a given purpose, for 
I have never known a casting to contain as 
much total carbon as the mixture from which 


it was made. In 


other words, carbon, silicon 
and manganese are to some extent oxidized in 
the act of remelting, while phosphorus and sul- 


phur are increased. 


Physical Development of Malleable Cast Iron. 


There are a great many things to be con- 
tended against in the manufacture of malleable 
cast iron, which, if not corrected at the mo- 
ment of later exert an in- 
fluence upon the physical quality of the metal. 
In casting gray 


occurrence, will 


iron, the chance for error 
is lessened because of rapidity in production 


that Malleable, 


auiring eight days for a delivery of castings, 


process offers. however, re- 


has many permanent and variable conditions 


to overcome. The first are known quantities 


and the latter are those which cannot be 
guarded against, and therefore represent the 
variation in production. 

First of all comes the selection of pig iron, 
ind of the two brands, charcoal and coke, the 
former has the preference by long odds, for 
this class of work. Although coke iron has 
had the better tonnage for a few years back, 
it has only been so on account of the scarcity 


When 


iron castings are specified to be of extra fine 


of the charcoal product certain gray 
quality, charcoal iron is invariably called for, 


nd this holds 


ng. This preference for 


also true for malleable cast 


charcoal iron has 
been the result of any prejudice whatever 
metal. If 


toward the charcoal 


uld 


ies it would never have been displaced in 


newer iron 


have been obtained in. sufficient quan 


the iron casting arts, malleable at least. The 
ditference between the two irons, as regards 
the appearance of metal, is not very clear; 


that is, 1f two bars of a No. 1 iron were 
placed side by side, it would require a great 
knowledge to distinguish the charcoal from 


the coke by the fracture. Of course, men who 
daily make up their mixtures according to the 
fracture of the pig. might know something 
about them; but to the average person there is 
little choice. 

Charcoal iron is always considered the purer 
metal, and will yield more iron ton per ton 
than coke metal. Its ores are reduced under 
lower with 


clean fuel, containing less foreign matter to 


temperatures and pressures, and 


slag off than coke tron furnaces. Dirt in metal 


is lighter than the iron, but contrary to gen 


eral opinion, it does not always come to the 


surface, for if it did, we would find it upon 


the surface in pouring ladles, instead of being 


in the castings, having passed through the 


thinnest cut gates. If coke iron were 


duced under the conditions which attend char- 


pro- 


coal, there would be no necessity for foreign 
matter in the The 


removal ts_ hot 


metal 


cure for dirt in 


refined metal and_ its metal 
rom cupola and air-furnace, under these con 
ditions it find its 


where it can be 


will surface, 


cold 


metal it passes through the gates, rising nearly 


way to the 


skimmed off, but in 


to the surface of the castings, but not break- 
ing through, as. the chilled 


In annealing 


surfaces have 
enough to withstand this action 
this burnt 


hole. has, in the 
mechanical mixture of its carbon with the iron, 


thin surface is out, leaving the 


old familiar blow Charcoal 


a better chance for chemical reaction in the 


reverberatory furnace, namely, in the combt- 
nation of this carbon, than coke metal, and this 
Is one 


feature In connection work 


\nother point 


with light 
that should not be lost sight of 
for charcoal has been the 


iron uniformity of 


Often there is 
such a wide difference in samples from one 


grading and chemical analyses 


car of coke iron, that it has caused the chem- 
great it 1 
sometimes very trying to explain why the iron 
should not hose familar 
with sampling and the troubles there encoun- 


amount of 


IstS a 


uneasiness, aS It 1S 


agree in results 


tered will readily see the cause of this varia- 


3 p +. weueaeeet } 4 Les ‘ ‘veral rades 
Ion, aS One Car-load May Nave several grades 


n it Great stress 1s being 
heat treatment of metal nowadays, 


attached to the 
with a re 
gard to its effect upon the physical status of 
all pig iron some nat 
both 


the metal Phere is in 


ural form of which in irons is 


Inertia, 
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locked up in the silicon content thereof. When 
the ores are charged into blast furnaces, there 
is in them no impurity or metalloid, which 
could have an influencing effect upon their 
nature or appearance. We find silica in the 
ores (S102), which. during the smelting 
operations, is changed mechanically as well 
as chemically to silicon (Si). The two parts 
of oxygen in the organic silica has no doubt 
united with the carbonic oxide of the blast 
flame, and forming carbonic acid gas, has been 
exerting its intluence toward the concentra- 
tion of carbon in the already partly dissem- 
inated ore. The ore in falling to the hearth 
will release the coagulated iron and the foreign 
matter will pass directly into the slag. The 
success of this operation depends entirely upon 
the temperature of furnace and blast. A hot 
furnace stands for a better class of product 
and iron of high grading. A cold furnace 
produces a poorer grade of metal, and stands 
for expensive operation. 

A No. 1 iron, produced when the furnace 
is working very hot, will present several very 
essential qualifications, which a careful met- 
allurgist will be very apt to take advantage 
of when making his mixtures. In the first 
place it is a very hot metal, high in silicon 
and graphitic carbon, just the iron for light 
work and extended patterns, for it will possess 
enough life and fluidity to run the lightest 
shapes. For heavy work, it will have some 
features which he knows will be detrimental, 
and the objection in this case will be against 
its high silicon and carbon. The desired end 
in heavy work is low silicon and -carbon, so 
therefore he must turn to the No. 5 tron for 
the remedy. A No. 1 iron may be held in 
contact with the flame in the air-furnace until 
enough of its silicon and carbon have been 
oxidized to reproduce a metal having all the 
essential qualities of a No. 5, though the result 
will not rival the mixture where the carbon 
was in combination with iron at the moment 
of charging. The air-furnace flame has a most 
important influence upon the physical devel- 
opment of the metal after casting and anneal- 
ing. If the metal should be burnt in the fur- 
nace, there is no hope of reclaiming it in the 
annealing. If the furnace is not hot enough, 
then the metal in the casting will be dirty, car- 
bon not thoroughly combined, and the casting 
strains excessive. The heat of air-furnace 
will also have somewhat to do with the carry- 
ing off of gases generated during casting; for 
instance, if the iron is very hot, the gases will 
find easy outlet before the metal has set, but 
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if cold the gas will remain in castings and 
will cause blow holes. 

All blow holes are not directly traceable to 
damp molding sand or wet cores, but are in 
many cases the occluded gases developed dur- 
ing casting process. This gas feature is some 
times a serious matter very frequently passed 
over with little or no attention. <As_ before 
stated hot metal will overcome it, but in the 
case of dull metal, it is to be watched with 
all the care that open hearth steel receives. 
Here we find everything about the mold as hot 
as possible before casting: dried cores, hot 
copes and drags, immense vent holes, and all 
for what, we may ask? Simply to facilitate 
the outward passage of this gas, and prevent 
it remaining in the casting. The best of metal 
never counts in a physical sense if there is 
developed the smallest blow hole. In casting 
all heavy malleable shapes and the known life 
of the metal being low, vents shoul be draw1 
through the copes and save castings from be- 
ing blown on account of wet sand or cores 

The elements which effect physical standards 
mostly are the amounts of impurities in the 
original pig iron. Given a number of grades 
and varieties of metal, the metallic iron itself 
will be allright, but is hindered in its action 
by the association with the differing percent- 
ages of impurities carried along. Silicon, which 
is most helpful in furnace operation, is de- 
cidedly against the good of a casting after 
annealing. Being the most powerful of the 
alloys, it has the greatest effect upon the me- 
chanical reactions during process. The various 
changes in structure are not, strictly speaking, 
all chemical reactions. The volatilization of 
impurities in the air-furnace by contact with 
the flame during which the impurities are ab- 
sorbed, is a chemical change, but the ensuing 
working of the metal and its further changes 
are mechanical operations. 

For the casting of gray iron and light shapes 
in malleable, silicon must be very much in evi- 
dence to insure the factor of fluidity in these 
mixtures. It carries along with it a high per- 
centage of carbon as graphite, which, being 
so evenly and_ thoroughly disseminated 
throughout the metal, greatly enhances the 
life and action. After casting high silicon met- 
al will be weak physically. Gray iron which 
runs up to 30,000 lbs. tensile is exceptional. 
and very near the ragged edge of being brittle, 
though of late this figure is specified for lo- 
comotive cylinders, and parts of gun-carriages. 
There is a small percentage of elongation or 


reduction of area possible, and when com- 








rea 
con 
kn 

bon 
the 
the 

low 
hig 
low 
the 








“TRE FOUNDRY 45 


ired with malleable or steel compares but 
ightly. Steel being refined so much higher 
han malleable frees the iron from all alloys, 
ind leaves the metallic iron free of hindrances. 
Cast steel of any description is only iron car- 
ried along, which was once just as impure 
s malleable; it is therefore a higher class 
When 
msidering the physical status of malleable it 
is understood that the heavy castings will be 
mentioned, as in light work whether on cupola 
or furnace there is little departure from the 
formulas of gray iron founding. 


product in sense of the word. 


every 


High silicon and graphite are not compatible 
with good material, they facilitate the chemical 
reactions, and are not difficult to convert to 
combination. After annealing their presence is 
known by the re-conversion of combined car- 
mm to the graphitic. 


To lower the carbon is 
the primary principle of good malleable, and 
he most satisfactory means is to start with 
initials. 


thie 
low carbon In heavy mixtures the 
higher the sprue burdens and the addition of 
low carbon steel scrap goes a long way toward 
the desired end. Of course all the alloys have 
an evil effect, but as nothing compared with 
silicon and carbon. Silicon must be regulated 
in the charge, for the annealing removes but 
little of it, and none at all. 
When this element 1s high in the metal the 


very sometimes 
castings will have a white crystalline appear- 
ance, high tensile, low elongation, a very stiff 
metal, not in the best malleable cast 
With low silicon and carbon the tensile 
figure will not be so high, but we will find 
ductility and malleability in the higher elon- 
gation and reduction of area. 

that the 
wide white edge sometimes found in malleable 
castings is due to the action of sulphur upon 
the carbon. stiff and 


sense 
1ron. 


It has been found 


This edge is always 


short, there cannot be homogeneity 11 structure 


of crystal in iron, when this alloy is present 
above certain points, which are danger limits. 
If the action of sulphur were uniform through- 
ut the product, while being objectionable, it 
vould be more satisfactory, for it could then 


be Jeing a creation of heat condi- 


located. 
ions it is affected by the same, though in a 
vascillating manner, as it does not seem to act 
like in two heats. If the action in the anneal- 
ing Ovens 1s very strong there is just a chance 
tor some of the sulphur being volatilized. In 
all operations connected with iron metallurgy, 
no matter what may be the desired metal, sul- 
phur is discarded as a factor for strength or 


fluidity. There is but one opening for it, and 


cause of the 


that is in some makes of semi-steel, which oc- 
cupy a little field all by themselves. Phos- 
phorus is of great use sometimes, but not as 
yet in malleable. In the first place there is 
never enough native heat or silicon in mallea- 
ble pig iron, that would enable the melter to 
take advantage of its known ability, to make 
iron fluid. In gray iron casting with high sil- 
icon and graphite there is every chance for its 
is no 
great attention given it on account of its ac- 


certain operation. In malleable there 
Its influence 
when in excessive proportions is to make the 


tion in most instances being void. 


material cold-short. Manganese {s coming rap- 
idly to the fore as being a promotor of com- 
bined carbon. The action of this alloy is very 
clear when the percentage is high, for it will 
affect the physical phase very perceptibly, rais- 
ing the tensile strength, and not interfering 
with the other features of elongation and re- 
The 
to such a high degree that the annealing opera- 


duction. carbon will, nowever, combine 
tion will require a longer period to properly 


overcome this feature in the reconversion of 


the carbon. In other words, the metal will be 
very high and hard as cast. What also plays a 
very prominent part in the physical standard 
of malleable which are 
These 
latter are purely mechanical, chemical compo- 


iron are the strains 


generated during the casting operation. 


sition does not apply to them only in a small 
way. ‘These casting strains are invariably di- 
rected toward the inner edges, and are strains 
of contraction. The only part that the chem- 
ical components play is in connection with 
the heat and life of the metal regarding how 
long a casting will remain hot, thereby hasten- 
ing or retarding the formation of these physi- 
cal stresses, in greater and lesser degrees. It 
is a physical condition in the cooling of a met- 
al which is accountable for the shrinkage. If 
a casting cools very slowly and is of large 
diameter, having some one heavy part connect- 
ed with a lighter part, the latter having cooled 
and set before the heavier part, will cause it 
to pull away, or virtually shrink completely off. 
This feature cannot be overcome by the use 
of chemics, the only cure is purely a mechan- 
ical one, and consists of placing a “chill” upon 
the heavier part, to thus insure a steady and 
uniform cooling. It is in taking the proper 
care of casting shrinkages that will make pos- 
sible the best If the 
metal is into ovens full of 
shrinkages, there can be no dependence placed 
upon it after annealing. A great cause of many 
defective heavy castings has been the result of 


metal after annealing. 


allowed to pass 
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using “shrinkers” (so-called) and heavy gates 
upon them, hoping thereby to properly feed the 
casting during its cooling. In malleable the 
result has been directly opposite that intended 
for the castings have been feeding the “shrink- 
ers.” There should never be placed on a mal- 
leable casting anything but chills to keep the 
metal up to the 


pattern lines. 


three-fold 


The chill per- 


forms a mission: it relieves the 


shrinkages, makes a true casting, and also 


combines the carbon. 


The object in malleable is not to endeavor to 
keep a casting liquid, but to facilitate in every 


degree the rapidity of cooling. A heavy gate 


is also a cause for future trouble, for it always 
allows of a shrinkage pull into casting. If met- 
al is very dull, there is no help for it, but with 
hot metal the gate should be very thin indeed. 
Another great help toward the betterment of 


castings is the growing use of fillets on this 


class of work. If it is possible there should be 


on patterns no go degrees corners. Inside and 


outside edges should have the square done 


away with. ‘There are many instances where 


a perfect fit is required with another casting, 


and a square corner may not be avoided, then 


when feasible a chill or an oil sand core will 


overcome the objection to this corner, by rea 
son of the rapid cooling these promote. 
Cu. Powers 


Sound Copper Castings. 


For many purposes it is desirable to make 


sound and 


copper castings, if a little care is 


taken there is not.much difficulty in the matter, 
providing decent metal is used. 


In the first place the molds must be rammed 


hard, dried, and have a good coat of plumbago ; 


] 


and nothing is lost if the molds are rubbed 


over with the fingers to polish them after they 


are dry, although this is not really necessary 
should be 
with plumbago, and should in aadition be per 


\\ he re 


the \ should be hot 


Cores well vented, dry, and coated 


fectly sound metal molds are used, 


lhe reason for these pre- 
the metal will cool 


cautions 1s to ensure that 


slowly, and so overcome the contraction which 
is sO common to copper. 

Che best grade of metal is clean sheet scrap. 
This sh 
although the addition of a small percentage of 


Ips the copper, they are no 


suuld be free from spelter, tin, ete., as, 


these he real im 
metals 


dealt 


provement, and the addition of other 


does not add to the value of the metal 


with. The object is to obtain metal which will 
keep still in the mold, and which will feed up as 
The 


it cools. so that it will be tree from holes. 


writer has found that clean scrap when treate 
as described will do this. 

In melting, the metal should be got hot, an 
when quite fluid, and a few minutes befor 
pouring, a small amount of manganese chlor 
ide 2 OF 3 °O2. 


should be 


continued 


to I cwt. of molten copper 
stirred in. The stirring should b 
until fumes cease to rise, when th 
crucible should be lifted from the furnace, th 
ash and dirt skimmed off, and the metal poured 
being careful to have a runner of sufficient s1 
with a large head for feeding. 

The chloride of manganese will be found t 
remove all traces of oxide from the copper 
and it will turn up bright and sound withou 
being appreciably hardened, as only a trace o 
manganese will get into the body of the coppe: 

not sufficient. however, to interfere with roll 
ing or drawing, if such has to be done. Ii 
cast as described, valve seatings and the like 


as well as electrical castings, should present 1 


difficulties —]| Walter J. May in Mechanical 

World. 

The New Tool Didn’t Make Enough Noise. 
lhe molders in the Thomas White Stove 


Company’s foundry dropped their tools at 11 
o'clock yesterday morning and refused to wor! 
any longer unless their demands were complied 
with. 

that 


It appears recently the company has 


given them rubber-headed draw hooks, instead 
of the big iron ones that they have been accus 
tomed to use. The men objected to the chang: 
claiming they could not hear the noise of strik 


ing the rubber as well as the iron and that there 


was less vibration. 

D. McAfee insisted that the rubber was a1 
improvement and could be used with mucl 
less danger of cracking the patterns. He says 


that they have not given the new tool a fat 


trial, and proposed to write to 25 foundries 


the country, asking if they were using the rul 
ber draw hooks and if they were considered 


success. I Le aske d the molders Lo abide by 


the reports, if they were in use elsewhere and 


were satisfactory, then he would expect. the 


Quincy molders to continue to use them. [i 


the report were unfavorable then the Whit 
company would take them out. 

The molders refused to listen to any pr 
position of this kind. They said the rubbei 


tools must be taken out or they would go out 
They therefore left their work yesterday with 
out finishing the day and are still out. 

There are 35 molders and of cours 
their strike will compel all the other men 


about 


the shop to quit. 
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the new draw hook has not been introduced 
Mr. Mc- 


fee claims that it is an important modern im- 


1 


y other Quincy shop as yet. but 


vement- which is being used in many other 
the when all 


( [1] ) Herald 


ices and time is not far off 


indries will have 1t.—[ Quincy 


What Else Would They Line It With? 


Hewitt’s Cons. 
Iron Works, 


ns prepared for a new 


Phos Company, Sherman 


Newark, N 


foundry, &5 x 100 


J.. have 


East 


\venue 
feet, of brick construction. In addition to the 
will 
od pattern shop, also new iron cupola, lined 


th fire 


indry the company erect a two-story 


brick, and brick core ovens, with iron 
ps. The power equipment will be increased 
nd some new iron working machinery added, 
traveling crane of 


Age 


neluding a new electric 


hout 15 tons capacity.—|[Iron 


Making Thin Castings. 


Where thin castings are required, usually 
classed as hollow ware, the question with the 
foundrymen is as to the most economical way, 
all things considered, for molding the work, 
especially whether it shall be with green or dry 
sand cores, the determination depending upon 
the number required, thickness of metal, ete 
With such castings as soil pipe, tea kettles and 
hollow ware generally, it would be very diffi 
cult, if not practically impossible, to maintain 
a uniform thickness of metal if dry sand cores 
were used, and so expensive as to virtually 


prohibit their manufacture. Hence the foun 
dryman’s ingenuity is frequently severely taxed 
to invent some collapsing arbor or anchor that 


will serve as backbone and ribs, 


either of wood 
or iron, whereon the fragile green sand core 
will securely cling sufficiently firm to withstand 
the heat and pressure of the liquid iron and yet 
be soft and porous enough to absorb the gener 
ated steam and gases, or permit of this exit to 
and through the avenues provided by the 
molds 

lhe sketch herewith is to show a casting of 
this character. This is a waste-water receiver 
once used in considerable numbers, if not now. 
upon passenger cars. The idea was to prevent 
the waste water from dripping when detained 
In a station, a valve, located at C in the drain 
pipe, being closed or opened as occasion re- 
quired. This reservoir had but a small open 
Ing in its flat D, some 4! 


es diameter and a small hole in the bottom 


top, as shown at 


The arbor or anchor to carry the green sand 
the little 
into the 


core has six wings, each as per 1 
are fitted 
female dovetails of the hub P. 


dovetails of which loosely 

By driving 1n 
wooden wedges the wings were securely held 
in position. A threaded at 


each end, as shown at 4, and screwed firmly 


piece Of gas pipe 


and 
The plate or top part 


into the hub P completed the skeleton 


mounting for the core 


of the pattern was necessarily removable, thus 


giving opportunity to insert the arbor and 
properly ram the core 
Rp 
: THeste BWatcr Receiver 4 














Che operation of molding was to first put 


the nowel and pattern upside down upon a 
mold board, ram up, turn the nowel over, re 
move the follow board and then with evenly 
low-tempered (dryish) sand proceed to lay up 
thick all 


Put 


a thickness, say, 114 or 2 inches 


around the inside of the pattern thin 


clay wash upon the anchor and not too much 


of it, then insert the anchor, work it down 


firmly intoplace and tuck it up with the fingers. 


The core does not need to be and cannot be 


made hard, as it absorbs a great deal of mois 
ture from the arbor and the hand tucking will 
be amply hard enough. When rammed up pro- 
perly, put on the top of the pattern and ram the 
cope. It is well to have something around the 


screw as a shield. A larger piece of pipe will 


be all right and can be left in until the mold is 
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cast; this is not imperative, however. The cope 
being rammed up, remove the long pipe, then 
lift the cope off. 
part of the pattern, finish the cope and the top 
of the 


Draw out the top or plate 
core. Replace the cope, remove nut 
down at the top end of the pipe, screw the 
pipe into the center or hub of the arbor secure- 
ly, put on the cast iron binder E and bolt this 
to the brackets FF. Now back up the nut that 
is under the binder hard and firm against it. 
As this is to prevent the lifting of the core 
when being cast, right here is where the ounce 
of prevention can be used to great advantage 
Now run down the nut above the binder tight 
then remove the cope, bringing with it the core 
complete. Set the cope off upon horses or 
blocks and finish the remainder as usual. Close 
and clamp up ready to pour. 

After casting 1s sufh- 
ciently cooled, dump it out and, with a little 
rapping to shake the 


pouring, when the 


core sand loose, the 
wooden wedges will come out, when the center 
of the anchor can be easily withdrawn, follow- 
ed by the wings. Of course it will be readily 
seen that the parts of the anchor must be small 
enough to allow them to be drawn through the 
place provided therefor, unless, as in some in- 
broken out and 


These 


stances, they are new ones 


made for each cast. sketches are not 
drawn to scale, but simply to show the method 
adopted.—[L. C. Jewett. in American Machin 


Material for the Cupola Bottom. 


sand for the 
cupola bottom, and others use a mixture of 
this, 


Some folks use the 


gangway 


exclu- 
sively the fine cinder, riddled from the cupola 


with molding sand. Others use 
dump, with what sand may be naturally mixed 
with it Chis tine cinder is very much coarser 
and it is probably the best of 
all material for the purpose. Its 


than any sand; 
coarseness 
permits the moisture and gases to pass from it 
freely, without 


danger of which 


sure to cause a run-out. Be- 


“scabbing,” 
latter 1s almost 
this 


sides. material 


may be rammed pretty 
hard without probability of getting it so com- 
pact as to prevent free vent. Also, a little 


too much water in this material is not nearly 
so serious a matter as it would be in case of a 
finer substance. 

While the sand 
bottom of the cupola ought always to take 


man who makes up the 
great pains to get the temper just right, and to 
ram it just hard enough, and not too hard, 
with this coarse material the danger from un- 
skilled manipulation is greatly minimized. 


All joints should be filled with stiff clay 
before the sand is put in. 


WHEN THE IRON RUNS OUT AT THE 


OF THE CUPOLA, 


BOTTOM 


does not 
often. In 


Of course, the iron 


the bottom 


run out at 
some foundries 
this seldom happens, while in others it is of 


very 
frequent occurrence. But, frequent or other 
wise, the question is, what is to be done wher 
it occurs. 

Tap out and draw off all the melted iron. 

Stop the blast at once. 

Do not try to stop the leak till the 
of iron has been considerably reduced. 

Of course, you have plenty of good stifi 
mud all ready for an emergency of this kind. 

Now, the leak will be at the juncture of the 
drop with the ring bottom, or wit! 
each other (in case of double doors) at the 
lap. 


flow 


doors 


Fill the crevice thoroughly for a good long 
distance from the leak. Place a 
mass of mud over the place where the leak 
started, place a small core-plate under it and 
hold in place by means of an upright prop 
Do not stop applying the mud till the iron 
ceases to run. 


each way 


If the iron bottom, or the door 
has been heated to redness at any point, wait 
till it cools off a little before putting on the 
blast again. Do not under any circumstances 
put on the blast till after the leak is entirely 
stopped. Then, wait a little while, having kept 
the cupola thoroughly drained of the melted 
iron throughout the whole operation. 

Now, put on the blast; and the chances are 
that you will get through with the remainder 
of the blast without further trouble. 

Do not be afraid for the consequences of 
taking plenty of time for this job. The coke 
burns but very slowly while the blast is off. 
If your cupola is properlv charged, a shut- 
down of 15 or 20 minutes duration will do no 
harm.—[E. H. 


any 


Putnam in The Tradesman 


Owing to increase of business the Eagle Iron 
Foundry, Alonzo H. Smith, proprietor, Sale 
Mass., are enlarging the foundry by an exten- 
sion 44 feet in length, which will give mu 
needed room 


for the employment of more 


molders and for the storage of patterns. 


lhe Monroe Foundry & Furnace Co., Mo 
roe, Mich., are now occupying the newly ere 
ed molding building, which is 78x146_ fe 
They are running 35 molders and are ve 


busy in their endeavors to fill their orders. 





